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Never Say Die

EVERAL vacationers have stopped by for
S a hello and been put to work hanging up
antennas and sorting out radio equipment
from the hundreds of cartons all over the barn.
Paul Day WI1PYM has practically become a
staff member by now, having spent almost his
entire vacation here. Now he usually turns up
around dinner time and puts in a strenuous
evening working on some project or other.
Dave Brown K2IGY came up in his Porsche
for a short visit and found out how much
trouble we have to go through each month to
prepare his propagation chart for publication.
We sat him down at a card table (our version
of a desk) with a large blank chart and hun-
dreds of strips of patterned paper to paste on
the chart. Two days later he got through and
headed back to Long Island vowing he would
never come back here during chart makeup
time.

Another welcome visitor was Paul Smith
WA2SPB who spent three days with us carry-
ing around all the heavy things we could find
for him plus installing an intercom and about
two hundred other odd jobs. He swears he
had fun. Jesse Adams K1LYC, a naval surgeon
from Kittery, Maine, stopped by and was soon
put to work assembling steel shelving to hold
the ham gear. Unless we get a lot more filled
up with permanent guests than we are now
we can put up any visiting firemen for the
night, and may well have some little chore
to keep them out of mischief. Porsche pushers
particularly welcome.

A Ball

The new headquarters building is teeming
with activity. Towers are going up. Beams are
being swung. Rigs are being assembled and
hooked up. The request for help brought

4

several good answers and we have a happy
little staff living and working together to put
out 73 and get as much ham gear on the air
as possible.

After just three weeks we are set up with
something on all bands from two through 80
meters. We'll get on the rest of them before
long too. Next we will start putting in ampli-
fiers and bigger antennas so we can really be
heard. I don’t know how many of you appreci-
ate what an exciting thing it is to be able to
get on the air again after being buried in the
middle of Brooklyn for some years. Now, when
I call a KX6, he comes back to me. Even on
six meters I can sit there and work one DX
station after another. There was a little matter
of my TVI wiping out channel two for the
entire town, but then Peterborough isnt very
large. I whipped out the Gavin filter which 1
had somehow neglected to return after our
little test of it this month and brought the TVI
under control.

We can still probably use one or two more
eager beavers who are interested in hamming
more than money. We have a lot of ham
gear to install, a lot of booklets to put out,
and a lot of work to be done for 73. In return
for this we will provide room, board, and some
pocket money and a wealth of fun and experi-
ence. Absolutely no smoking or drinking here
though.

This issue of 73 rounds out two vears of
publishing. The magazine is going well . . .
almost everyone likes it and we have enjoyed
a growth rate that is a phenomenon in our
field. We have our new gigantic quarters with
a fine ham station being installed and an im-
pressive test lab being built in. We have the

first of a growing group of regular employees.
Our Math, Coils, Mickey Miker, Ham TV and

73 MAGAZINE
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80 Thru 10 Meters ® Built-in ““ngﬁﬂ“ PLIER FOR CROWDED PHONE OPERA- 99
3-Section Low-Pass Filter @ Clear, TION e CALIBRATED ELECTRICAL
Chirpless Grid Block Keying BANDSPREAD ON AMATEUR BANDS NO MONEY
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Starflite transmitter. Easy to build and operate, it OSCILLATOR AND BFO FOR CLEAR
glistens with quality and performance all-over. Fea- CW AND SSB RECEPTION e BUILT-IN EDGEWISE S-METER
tures in addition to those listed above: 5 crystal Sensitivity is 1.0 microvolt for 10 db, Signal to Noise
positions and provisions for external, VFO, illumi- ratio. Selectivity is == 0.8 KCS at —6db with Q-MULTI-
nated edgewise panel meter and pin-net work out- PLIER. TUBES: 6BA6—RF Amp, 6BE6 Mixer, 6BE6 OSC.,
put for proper antenna match. Buy one now — we 6AV6 Q-Multiplier—BFO, 2-6BA6 IF Amp., 6AV6 Det-AF
know you'll be satisfied with it. Amp. ANL, 6AQ5-Audio output, 5Y3 Rectifier.
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THREE REASONS WHY
YOUR BEST BUY IS...

~ raising
sr sections,

built-in to
Tower...Heavy
ubing legs, con-
ti agonal bracing of
| rod and electric-
ed throughout....ne
alts or nuts here. E-Z
ign and strength are
your assurance of DEPEND-
ABILITY that you can count
on year after year. See your
nearest distfributor today or
write for free literature,

The SATELLITE

Model RBX-60-3P (Painted)  $335.00
Model RBX-60-3G (Galvanized) $410.00
MOUNTING KITS:

GPK X60-3 (Ground Post) $125.00
BAK X (Wall Bracket) $17.00

Freight Prepaid anywhere in (48) U. S. A.
Other Towers from $99.50 to $1995.00

S

Surplus Index books are in print and we have
a whole ratt more in preparation. Things
look pretty good.

We are going to do everything we can this
fall to make sure that as many amateurs as
possible are convinced to subscribe. Those of
you that like what we are doing and want to
help ean accomplish a lot by mentioning our
articles and the magazine during your QSO’s.
You can talk up 73 in club bulletins and at
club meetings. We try to be restrained in our
promotion, leaving the enthusiasm up to you.

In the closing part of my editorial last
month I hinted that readers might pay a bit
more attention to the companies that are ad-
vertising in 73. Ron Levine of Polytronics was
afraid that this might lead to problems for
every-other-month advertisers, who might be
considered non-advertisers half of the time.
This is a complication, to be sure, but I doubt
if anyone will forget the four page Polytronics
ad in the April issue. Another reader suggests
that we give the name of the advertising man-
ager in a list in 73 so the readers can write
to the right man and register their opinions.
This might lead to some emotional problems.
When in doubt address your letter to the presi-
dent of the company and let him pass it to
the advertising manager.

Club Subscriptions

There is still time to get in your club sub-
scriptions at our present low rate if you get a
move on. Used to be we could only handle
new subscriptions at this rate, but we've en-
larged our statt and can now handle renewals
as well. The special club rate is available to
any group, whether spontaneous or organized,
that submits five or more subscriptions at a
time. This saves us enough time so we can
afford to present you with a bit of rebate in
the form of a lower rate. Use a separate sheet
of paper and send us your list. Be sure to
mention the name of the club somewhere as
well as the names, QTH’s and calls of sub-
scribers, We also like to know whether it is a
new or renewal subscription. All club subsecrip-
tions will start with the next published issue
unless rather obvious attention is called that
you desire otherwise.

Club rate: $3.00 per year, five or more at
a time.

VHF Amateur Defuncts

Though the details are somewhat obscure
as yet, it does seem as if CQ has gobbled up

(Turn to page 58)
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Amateurs throughout the world de-
pend on International ecrystals for
precision frequency control.

Manufactured by the same highly
skilled crattsmen who produce Inter-
national commercial crystals for the
broadecast industry, two-way radio
communication, and our space and
missile program.
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When you design or build . . . com-
bine International crystals and erystal
switches. Switches available from
3-position to 24-position. For antennas
and laboratory work use International
coaxial switches.

Priced from $2.75 to $19.50

1. S-121 Triple Socket Crystal Switch. Cat.
No. 150-126.
2. AC-44 Single Pole, 24-Position Crystal Switch.
Cat. No. 150-131.
3. 12-Position Crystal Switch. Cat. No. 150-163.
4, 3-Position Coaxial Switch. Cat. No. 100-112.

Write today for International’s Free catalog
of precision made crystals and equipment.

18 NORTH LEE « OKLAHOMA CITY, OKLAHOMA
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Synchronous

Detection

How to read signals that are

40 db under the noise

Bill Ashby K2TKN

Box 97

Pluckemin, New Jersey

ITERALLY thousands of engineers and
L entire engineering divisions of many
large companies as well as countless other
people have spent millions of hours attempting
to improve the ability of a receiver to extract
a signal from a noisy spectrum. To improve
signal to noise ratio has been a prime objective
for many years and because of the very evi-
dent thermal noise in the first stage, most work
has been in this area. The present state of the
art and available components results in less
than a 4db signal plus noise to noise ratio—
using tubes below 400 mc and diodes above.
There are two known methods to improve on
this, the MASER amplifier, and PARA-
METRICS. The MASER will get down to less
than 1db, but is very complex (expensive)
and therefore feasible only to the military, uni-
versities, Bell Telephone, etc. A PARAMP is
not hard to build, once you know how, and
SAM HARRIS, WIBU/WIFZ] single-handedly
gave this knowledge to the world, but neither
device will improve things much more than
10db actually overall in signal to noise.

Starting with Grote Reber many years ago,
a W9 at the time, a completely different re-
ceiving problem has been the object of much
research. This is Radio Astronomy, where the
information desired is Noise, which is buried
in noise. They use the finest front ends but
have developed many methods of detection

Y

RF AMP MIXER

|
L.O. 1 STABLE ShEy
'

WAVE |‘
SQUARER OSCILLAT

not previously applied in the communication
field. These systems are based on schemes to
force any locally generated (within 100,000
miles) noise to cancel out, leaving the desired
information available for use. The Lamb noise
silencer, Collins noise blanker system, Fre-
quency Shitt RTTY are some very simple
versions of this that will improve Signal to
Noise many db under certain conditions, but
have very little effect on thermal 1st stage
noise—the real problem.

Space communication and telemetery re-
search has come up with several systems to
improve signal to noise ratios but the majority
are lock-on systems that require bursts of good
signal to reference against or prediction of
where and what kind of signal is going to be
received as well as when. These have had very
little success in Amateur applications to date.

Out of all of this it would seem that it is
possible to combine advantages ot each area
of research and to build a receiver that is a
radical improvement over what was known
25 years ago. As Sam Harris says, “Amateurs
have never actually worked weak signals,” and
he is right. In his own case, the finest receiving
technique and equipment ever assembled for
amateur use, and probably any other, is being
used at WI1BU for moon work on 1296 mocs,
vet he listens to over one volt of raw noise
plus signals that seldom exceed .05 volts. He

TUNED LOW

BALANCED DC
AUDI PASS
A,E’..S MODULATOR FILTER OQUTRUT

WAVE
SQUARER

SHIFTER
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admits it took almost a month to learn what
to listen for. I said, “Why not get rid of some
of that noise,” and his answer was “What
noise?”

He has developed the first molecular anti-
noise detector right between his ears and
beard! This reminds me of a few years ago,
with one of my first really sharp receivers—
WOIOECZ listened for a while to this six foot
rack of if’s, etc., with about 100 cycles of
total band width, to the pile-ups on the low
end of 20 and then said “Very nice, but how
do you keep track of what's doing on the rest
of the low end?” My tin ear on CW requires
listening to one signal at a time, and I have
found that my head does not cancel noise, it
generates faint “CQ de WI1BU” in several
watts of noise after a few minutes.

All of this has led to no sleep in the past
few weeks and definite information on a lot
of circuits that will not help, but one combina-
tion of systems has excellent promise of fan-

[ 1 ‘

I TUNED AUDID
i |

‘E'F I2AXT
S00

| BaLawnceD mouaTOoR | Low pass FiLTER |

Ll = TOROID - CENTERTAPPED
Cl » CAPACITY TO TUNE
LI TO SYNC

This does not require switching of the
antenna input, which is inherent in most
Astronomy setups, and does not require com-
ponents that cant even be swiped, let alone
purchased by normal human tyvpes. A number
of systems have been tried that were of the
frequency diversity type, based on two chan-
nels of reception, each on a different fre-
quency, whose outputs were tied together so
that noise cancels but a signal in one channel
gets thru. Noise is not coherent so 6 or 8 db
actual was about all that could be gained in
practice. Band width of detection is a very
serious matter. Theory based on Boltzman’s
Constant says that it the band width can be
made narrow enough, any signal to noise ratio
is possible. In practice about 100 cycles is the
narrowest band width that can be handled,
due to tuning difficulty and limitations of the
human hearing mechanism. Narrowing up, and
using a pen recorder can improve things many
db, but if you can’t keep the receiver tuned
to the signal, it is of little practical value.

SEPTEMBER 1962

tastic results.

The Sync detection system borrows from
many sources a number of techniques.

(a) A stable frequency is locally generated.
This can be from a few cps to ultra-sonic,
depending on the application. For purposes of
illustration—say 400 cycles.

(b) A square wave derived from this 400
cycles is used to F.S.K. (Frequency Shift Key)
the local oscillator chain so that the front end
of the receiver is alternately looking at two
closely spaced frequencies, possibly 100 ke
apart on 1296 mcs, one of which is tuned to
the desired signal. Information is being fed
the if Strip, detector, and audio that consists
of galatic and front end noise that is the same
on both channels, and any signal, noise, etc.,
that appears in only one channel — that will
appear to be signal with heavy 400 cycle mod-
ulation. Band width of these portions of the
receiver are not important as long as the two
channels are selectively scanned.

| ' [ i
pETecTom |

SCUARE wave |
GENERATOR

B* 12auTa

L J’

500

i h_ﬂ.

IK 10K 33K

SYNC
INFUT

(¢) The audio output from the normal de-
tector, consisting of a lot of receiver noise, a
little cosmic static, and maybe .001 percent
modulated signal is put thru a very selective
400 cycle filter. This removes everything but
400 cvcle noise and 400 cycle modulation of
the signal, and these are fed to the balanced
modulator.

(d) The same 400 cycle frequency gen-
erated in “a” is fed to a phase shifter then is
squared off and this is fed to the balanced
modulator.

(e) The balanced modulator not only is
selective as to frequency but selects phase as
well. Signal that is modulated with 400 cycles
is compared with the original 400 cycles in
the balanced modulator. Output is only upper
and lower side band products of the two. We
are interested in the lower only so a low pass
filter is used to eliminate the upper sideband
at the balanced modulator output.

Since the two signals being compared are
of the same frequency, the lower sideband is



zero. This is de. If the two frequencies are
in phase, the output is dc of one polarity
and the amplitude is proportional to signal
strength. If the phase is 180° the output is dc
of the opposite polarity and proportional. This
means signal in one receiving channel gives
positive output and one gives negative. There
is 30 to 40 db of suppression of any informa-
tion that appears on both frequencies. Since
any signal within the pass band of the entire
receiver is converted to a 400 cycle compo-
nent, this system will not work under QRM,
but there isn’t any yet above 400 mc. There is
no tuning problem—overall band widths of 10
cycles are easily obtained. The dc output of
the balanced modulator is used to key an
oscillator for CW, drive a pen recorder for
real weak ones, or modulate an audio system

but here the 400 cycle master oscillator would
be raised to 10 ke.

Preliminary work has shown that a minimum
of 30 db signal to noise ratio improvement can
be obtained on slow speed CW!

This article is a plea to try to cut down
the development time cycle by Amateurs.
This sync detector along with State-of-the-Art
receivers and a Preamp will allow 432 and
1296 moon work with yagi antennas or square
corners and 2C39s. If W2AZL, WG6NLZ,
WIFFR, WIRFU, K2LMG, W4HHK,
W6AJR, WEMMU, W2TTM, just to name
a few, start on some version of this scheme,
we will beat the commercials a mile as usual.
As working circuits finish tests, full info will
be appearing in 73. These tests are aimed
at good reception of W1BU and KH6UK with
a six foot dish and a lot of feed line. More
later! . . . K2TKN

Reference: “Lock-in Amplifiers’ Eleetronics; June 8,
1962 : Robert D. Moore.

An Electric Cigarette Lighter

for vour shack

Since I have spent a good deal of my life
working on developing lung cancer by smoking,
and because there are few better times fto
pursue this hobby than when relaxing by the
rig talking to a buddy, I have always found
it annoying when my cigarette lighter runs
out of filuid just as sked time approaches. And
so I decided to rig up a lighter that would
always be ready for use; an electric one.

Although a resistance wire across the ac
line would give a suitable hot plate, this idea
was discarded because I prefer to be isolated
from the line, Between the junk box and the

Charles E. Spitz W4API

nearest auto supply store I was able to find
parts to put together a transformer isolated
system using a pop-up cigarette lighter, as
may be seen in the photograph.

An ordinary filament transformer is bolted
inside of a small metal cabinet and is con-
nected to an automatic lighter well. The MO
is the same as in your car; press the lighter
knob down and the lighter springs up when
hot, Through trial and error I found that the
lighter works best with 7.5 volts ac. If you do
not have a 7.5 volt filament transformer, you
can use a multiple filament transformer, plac-
ing the 5 and 2.5 volt windings in series. If
you don’t have these either, you can get by
with 6.3 and 2.5 volt windings in series, taking
care to phase the windings so that the voltages
add. If one is reversed you won’t do any harm,
but the lighter won’t work.

A pilot light was installed to show when the
lighter is on, however so little current is drawn
when the lighter is not pressed in that this
frill may be discarded and the unit left on
all the time.

Since it takes a fair amount of pressure to
push the lighter down, and the heating unit
cools rapidly, this gadget should be safe even
if small children wander into the shack. And
perhaps it will be such a success that the xyl
will ask you to make more for the rest of the
house. . .. W4API
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FLIP the swiTch
and YOU'RE ON

METERS

WITH THE

AMA ZING rerrormance it ony TELco can

orrer. WE AnNounce FMMEDIATE DELIVERY

of THE SB-50

HeETERODYNE TRANSMITTING CONVERTER

ITS HERE AT LAST...the TELco SB-50 6 Meter
Heterodyne Converter is absolutely the finest
way to get on 6 Meters, without having to in-
vest in a 6 meter transmitter. This converter takes
any output on 20 meters and by way of a high
level mixer, stable crystal oscillator, and a pow-
erful 6146 Linear Amplifier, puts this signal out
on b with the same quality as the rig has on 20
meters. The SB-50 requires on 5-10 watts of RF
drive to give you the full output on 6. And if its
QRO you need, just hook a G.G. Linear in back
of the SB-50, and WHAM . . . the bands at your
fingertips. The SB-50 incorporates only half the
beautiful steel cabinet that houses it. This leaves
ample room for installation of the TELco 201
6 meter converter INSIDE, so you have the
neatest 6 meter installation on the market. One-

Knob tuning is incorporated for ease of opera-
tion . . . just set and forget. And all the impor-
tant circuits are metered (DRIVE-P.A. GRID-P.A.

PLATE- QUTPUT) to give you constant control
of what's going on. Incorporating the absolute

latest in electrical and mechanical design, the
SB-50 is Guaranteed to provide you with the
cleanest signal on the band, providing you put
in a clean signal. TELco is selling the SB-50 only
by Mail. This allows us to eliminate Middleman
costs that you pay for. And by buying by mail,
you have to just write a check and send it to us,
and in a couple of days your SB-50 will be wait-
ing for you when you come home from work.

Order NOW .. . and enjoy the VHF fun, with-

out the expense.

SPECIFICATIONS

INPUT: 14 to 18MC., 5-10 watts (any Emission) 50 ohms imp. VSWR less than 1.06/1

OUTPUT: approx 30 watts any emission, 50 ohms imp.
TUBE COMPLEMENT: 6U8 Xtal Osc and Mult.,, 5763 Hi-Level Mixer, and 6146 Linear Amplifier

POWER REQUIREMENTS: 300-600 VDC @ 150 ma, 200-265 VDC @ 40-50 ma., and 6.3 VAC @ 1.3 amps

(Take

power from your rig, or get the Heath HP-20)

DRIVE REQUIREMENTS: 5-10 watts AM, FM, CW, 2.5 watts SSB

NOW ONLY...$85.00

SEND CHECK NOW TO

1 -
N

99 Eim Street

TAPETONE ELECTRONIC LABORATORIES, INC.

West Newton 65, Mass.

SEPTEMBER 1962



. ; .

MAVERICK FILTER

LCAVIN INSTRUMENTS

FOMMIEVILLE M. J
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Larry Levy WA2INM
| 114 East |8th Street
Brooklyn 30, New York

HE Maverick Six Meter Filter is one of

the few low-pass filters that have been
designed with the special problems of six
meter operation in mind. There are five stages
of the constant K and M derived types, all
tunable. The combination of K and M filters
provides the sharpest cutoft with the lowest
insertion loss. This is tunable and the advan-
tages over fixed tuned filters of a similar de-
sign are many. One is that fixed tuned filters
are usually set for a cutoff frequency of 52
mc and will start to effect the SWR as low as
51% mc. With the increased activity on the
band, as well as the growing use of wide-band
FM, such a filter presents problems. The
Maverick can be adjusted for a cutoff of up to
54 mc so that you can operate as high on the
band as you want and still be able to suppress
TVI. There are several other uses for the
Maverick. It will prevent converter front ends
from being overloaded by strong TV stations it
will suppress unwanted and spurious mixer
products in SSB rigs and it will even match

73 Tests The
Maverick

Tunable Six
Meter Filter

Tests on the filter have shown that the sup-
pression of unwanted signals to be at least
35 db, with less than one db of insertion loss.
The tuning is extremely simple. Connect the
filter between the antenna and the transmitter
and peak all of the five stages for maximum
output, as measured on an SWR bridge or
other output indicator. The filter comes trom
the factory with a cutoff of 51 me. I made
a few tests on a little transmitter which seems
to be designed to give a large amount of TVIL.
Without the filter, it takes out several chan-
nels of a nearby television set. With the filter
in the line, there is no trace of interference
on any television channel. This seems to prove
the effectiveness of the filter quite conclu-
sively, as all kinds of test-bench measurements
are completely useless if the filter will not
eliminate TVI when connected to a trans-
mitter. The filter will handle up to 400 watts
at the antenna. It is manufactured by Gavin
Instruments and sells for $16.95. The attenua
tion curves are shown in Fig. 1.
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a 52 ohm line to a 72 ohm line. . . . WA2INM
TYPICAL ATTENUATION CURVES
SHOWING UPPER AND LOWER TUNING LIMITS
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For DX or contests. .. for scatter, aurora or satellite tracking...
for “rock-crusher’” reports or just plain “chewing the rag” ...

HERE'S THE VHF COMBINATION
THAT BEATS ’EM ALL!

Put yourself behind this power-packed Clegg VHF
ham station...we guarantee you’ll “out-talk”,
“out-receive” any other commercially-built ama-
teur VHF transmitter and receiver now available!

Take, for instance, Clegg’s ZEUS VHF Trans-
mitter. It gives you full coverage of the amateur
6 & 2 meter bands and associated Mars fre-
quencies, with maximum TVI suppression. Auto-
matic modulation control with up to 18 db of
speech clipping provides magnificent audio with
“talk power” greater than many kilowatt rigs.
This beautiful unit with its ultra-stable VFO is
the ultimate in VHF equipment for amateur and
Mars operation.

Clegg’s all new INTERCEPTOR VHF Receiver,
designed for the serious operator on these bands
offers performance features unmatched by pres-
ently available equipment for these frequencies.
Exactly matching the famous Zeus Transmitter,
the Interceptor offers reception with virtually no
cross modulation. Nuvistor RF stages provide an
extremely low noise figure with high sensitivity.
Stability is ideal for the exacting requirements
of SSB and CW.

Amateur Net Prices:

ZEUS, $695.
INTERCEPTOR, $473.
99'ER, $159.95

5
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99’er TRANSCEIVER
FOR 6 METERS

Here's a Transceiver that is ideal for both fixed
station and mobile operation. Small in size, low
in cost, and tops in performance, the 99'er offers
operating features unequalled in far more costly
equipments. The double conversion superhet re-
ceiver provides extreme selectivity, sensitivity and
freedom from images and cross modulation. The
transmitter section employs an ultra-stable crystal
oscillator which may also be controlled by external
VFO. An efficient, fully modulated 8 watt final
works into a flexible Pi network tank circuit. A
large S meter also doubles for transmitter tune-
up procedure.

L ——————— T e e e — J
Write for Complete Information!

(éy LABORATORIES

504 ROUTE 53, MT. TABOR, NEW JERSEY
OAkwood 7-6800
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What's a Vidicon?

Fred Haines W2RWJ
123 Roberta Drive
Liverpool, New York
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F you aren’t on speaking terms with the

vidicon television camera pick-up tube,
then you should definitely read on. You see,
the vidicon tube is a most remarkable elec-
tronic device which in about ten years has
virtually made the phenomenal growth of
closed circuit television possible. The image
orthicon, used extensively in broadcast TV, is
a more sensitive and refined tube, but its cost
and the complexity of its associated circuits
have ruled it out for use in inexpensive televi-
sion systems. Of course this applies also to
ham television, and the vidicon will no doubt
become known as the single advancement
which contributed most to the popularization
of Amateur TV.

In this discussion we shall describe the
vidicon tube both physically and electrically,
with emphasis on the internal process which
results in the formation of a television signal.

The first and most basic requirement in any
television system is the conversion of an il-
luminated subject or scene into an electrical
equivalent. This may be thought of as analo-
gous to the action of a microphone which con-
verts sound waves into an electrical equivalent
called an AUDIO signal. The vidicon tube
with its associated circuits produces a VIDEO
signal which is the equivalent of the scene
to be televised.

Refer to Fig. 1. which illustrates the inter-
nal construction of a typical vidicon tube.
Note that it consists basically of an evacuated
tube with an electron gun at one end and a
semi-transparent photiconductive layer at the
other. The bulb is just over 6 inches long
and is about 1 inch in diameter. Just for the
record it’s interesting to note that experimental
vidicons are in use which are % inch and 1k
inches in diameter. These at present are for
special purposes and are not in common use. A
new family of short vidicons only 5 inches long
is just becoming popular, but they are identical
electrically with the older and standard 6 inch
tube, except for slightly less heater current
drain.

You've probably noticed already that the
vidicon bears a family resemblance to the
picture tube in your TV set, an electron gun,
some grids, and an anode. So far, so good,
we’re on the right track. Instead of a phosphor
screen to light up when struck by the electron
beam however, a new element called a signal
electrode or target is found. The target has the
interesting property called photoconductivity.
That is, it is made from a material which is
an insulator in the dark and a conductor in
the light, the degree of conductivity depending
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NOW!

TWO ANTENNAS
IN ONE™

*another First from FiNcO
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Patent RE 24,413 ’; =
Other patents pending < -

6 & 2 Meter 4

Model No. A-62

Amateur Net A-62 $33.00
Stacking Kit AS-62 $2.19

The Only Single Feed Line

0&2 merer

COMBINATION YAGI ANTENNA

from F '"c o®
R R R AT R R

@ Heavy Duty Square Aluminum Boom,
10 Ft. Long

® All Elements are Sleeve Reinforced
And Completely Pre-assembled With
“'Snap-Out'’ Lock-Tite Brackets

¢ Boom Suspension Rods Are Supplied
Completely Pre-assembled, Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:

iE Ifﬁlelr;e;té._ e Blis Snacial Full 4 Elements
—Folde ipoie Fius opecia —
Phasing Stub T e ele

1—3 Element Collinear 1—Reflector

Reflector b
4—3 Element Collinear ¢—Directors

Directors

S T

2-10 2 Meter 10 Element
AG-4 6 Meter 4 Eleme A
Amateur Net $17.16 nt Amateur Net $11.88

Stacking Kit AS-6~ $2.19 Stacking Kit AS-2 ~ $1.83

Al1%%-10 114 Meter 10 Element {9
Amateur Net $11.88

Stacking Kit AS-1%4 $1.26

See Your Finco Distributor
or write for Catalog 20-226 to:

THE FINNEY COMPANY

Dept. 20, 34 W. Interstate St., Bedford, Ohio
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upon the intensity of the light! Aha, you say,
a photocell; and you aren’t too far wrong, be-
cause the target can be considered a photocell
having special properties.

Now, before we can proceed with the in-
ternal action of the vidicon, we must review
the basic idea of scanning. Scanning, as you
know, is the process resorted to in order to
break a scene down into small parts or areas.
This is required because a television system
cannot transmit conveniently all of the infor-
mation in a scene simultaneously. Therefore
the scene is broken down into strips by a
scanning pattern. When the electron beam in
the picture tube of a TV set “paints” the pic-
ture on the phosphor screen, it is duplicating
the scanning pattern of an electron beam in
the television camera pick-up tube.

Any number of scanning patterns can be
devised, but the standard one in the United
States will be described. Refer to Fig. 2 which
shows a basic scanning pattern. Note that the
electron beam starts at the top left and
proceeds down the pattern by moving back
and forth horizontally. The beam is steadily
moved downward as it scans from left to
right so that it eventually reaches the bottom

START

FINISH

FIG 2

14

of the pattern, is moved rapidly to the top
left, and repeats the scanning pattern over
and over. Each horizontal scan from left to
right is called a televsion line. The entire pat-
tern taken once is called a television field.

Fig. 3 depicts the television pattern in ac-
tual use in the U, S. It is similar to the basic
scan in Fig. 2, but it is made up of two
fields which are interlaced. The two interlaced
fields together, taken once, are called a tele-
vision frame.

This really isn't the place to expound at
length on television scanning patterns and
philosophy, but we cant leave anyone up in
the air wondering why all the trouble of gen-
erating an interlaced scanning pattern is con-
sidered worthwhile. One reason which is suf-
ficient in itself to make interlace valuable is
the degree it tends to minimize the effects of
static and other interference when the tele-
vision signal is transmitted over a radio link.
Assume that a burst of ignition noise occurs
during the first field of a frame but not during
the second field. Since the first and second
fields essentially contain the same picture in-
formation, only half as much bad effect (pic-
ture tearing) is noticed. Another, and perhaps
more basic for interlace is that less flicker is
apparent in any picture as the frames per sec-
ond are increased. Interlace gives the effect
of increasing the frame rate without actually
doing so.

Now back to the vidicon for a spell (Fig.
1). The cathode-heater assembly produces
electrons which are attracted by the electro-
static field created by the high potential ap-
plied to the second grid, the accelerator grid.
Grids 1 and 2 are equipped with holes through
which the electrons must pass, thus resulting
in a fine round beam of electrons squirting
out of grid 2 into the grid 3 region. At this
point electron optics comes into play, and
the beam is focused into a fine point at pre-
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cisely the spot where it strikes the rear of the
target surface. The focusing action is the
result of an electromagnetic field produced by
the focus coil outside the tube, and the electro-
static field of grid 8 which is connected to
a relatively high voltage. To achieve exact
beam focus, the voltage of grid 3 is varied.
The voltage applied to grid 1 determines the
strength of the electron beam hitting the rear
ot the target surtface.

Now consider the deflection coils which are
wrapped around the outside of the tube. Cur-
rents are caused to flow in the coils which
then, through magnetic action, deflect the
vidicon electron beam in the scanning pattern
we previously discussed. So it is then, that the
scanning beam strikes the rear surface of the
target photoconductive layer.

A detailed representation of the target area
of the vidicon is illustrated in Fig. 4. It’s inter-
esting to note that the glass faceplate of the
tube is ground and polished optically flat so
no distortion of the lens image will occur, The
rear surface of the faceplate is coated with
a transparent but electrically conductive coat-
ing. Over this is deposited the layer of photo-
conductive material, which the electron beam
is scanning.

In operation, the front surface of the photo-
conductor is held at a positive potential with
respect to the tube cathode of some 30 volts,
give or take. This is applied to the tube
through the target contact metal ring which
connects internally to the transparent conduc-
tive coating.

START START
FIRST FIELD 2ND FIELD

END FIRST FIELD &

NOTE:
ONLY TEN LINES ARE SHOWN HERE,
525 LINES IS THE U.S. STANDARD.

FIG. 3

The scanning electron beam deposits a
charge pattern of negative electrons on the
back surface of the target. Where the photo-
conductor is dark and its resistance therefore
high, the negative charge accumulates until
it reaches the same potential as the cathode;
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POLY-COMM"®

or S

for

What’s the inside
Maximum Performance!

FEATURING +« Dual NuVistor Pre

amp/RF for .1 uv for 6 db. S 4+ N/N = Noise
fioure better than 4 db « Mini-load VFO for ultre
grable transmit and receive + Nolse timiting that
will amaze you  RF output at least 10W on 6,
6W on 2 « llluminated “‘S" meter that doubles for

tune-up = Heavy gauge perforated steel case e
Handcrafted teflon wiring throughout.

What’s the cost?

poLY-comMm “2” $339.50 complete

POLY-COMM “6” $319.50 complete
and there’s NO EXTRA CHARGE FOR CD UNITS!

Sounds like a good value, tell me more!

Gladly, just send in the coupon.

Please send complete data on:
[] Poly-comm “6'" [] Poly-comm *2"

NAME
ADDRESS
CITY
Intended use

POLYTRONICS 5

388 Getty Avenue
CLIFTON, NEW JERSEY
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any further electrons will be turned away.

Where light falls upon the photoconductor
however, the conductivity of the material is
substantially increased. The electron charge
here leaks through the photoconductor to the
conductive coating of the faceplate and flows
in the load resistor, Ru. (see Fig. 5). The re-
sulting voltage across the load resistor is the
video signal which is then suitably amplified
and transmitted through coaxial cables or over
the air to receivers or monitors.

Let’s tie up a few more details which would
have cluttered up the preceeding explanation.
First, notice the fine screen mesh at the end
of grid 3 nearest the target. The scanning
electrons must pass through the mesh to reach
the photoconductive layer. The purpose of
this screen is to provide a uniform decelerat-
ing field in the vicinity of the photoconductive
surface. What this means is, we want the
electron beam to slow down just before strik-
ing the target so it won't “splash” all over and
spoil the focus of the scanned pattern. The
screen has holes, so the beam moves through
and doesn’t realize until it’s too late that the
sereen is actually at a higher voltage than the
target. At that point the beam wants to slow
down and turn around to go back to the
screen, but it strikes the target first at the
lower velocity desired.

If you've been wondering about the extra
coils around the vidicon in Fig. 1 called align-

BEAM CONT
- 100

16

FACEPLATE

VIDICON

iy

MESH GRID 3

™

ment coils, your curiosity is about to be satis-
fied. Due to the extremely close tolerance
required when putting such a complicated
tube together, and considering the small di-
ameter of the holes in the grids 1 and 2
through which the beam must pass, it’'s no
wonder that the holes are not always per-
fectly aligned on the same axis. The alignment
coils then are placed over the vidicon and
create two magnetic fields which are perpen-
dicular to the axis of the tube and to each
other. When the strengths of the fields are
adjusted, the beam can be deflected up, down
or to either side, allowing it to pass properly
through the two holes in grids 1 and 2.

The vidicon has another advantage in terms
of low cost operation. It is designed to operate
with 16 mm movie camera lenses, which are
small and relatively inexpensive, beside being
commonly available. To be exact, some 16 mm
movie lenses will not work perfectly with vidi-
cons, and before a lens is purchased it is well
to check with the lens manufacturer as to
whether a particular lens is “vidicon format”
or not.

At this point we have introduced ourselves
to the vidicon camera pick-up tube. We have a
fair idea of the internal action which produces
a video signal. However the surface has barely
been scratched in terms of the electronic cir-
cuits required to come up with a complete
television system.

Some vidicon manufacturers market a grade
B vidicon at a large price reduction, the rea-
son being some relatively minor flaws in the
photoconductive surface which show up as
small spots in the picture. Another manufac-
turer who specializes in deflection, focus and
alignment coils is offering these in relatively
low cost sets. The time is here for some of us
who are truly interested to do some investiga-
tion in this area. If you are interested in some
further info, let Wayne know about it and
we'll see what we can work up. ... W2RW]
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$SB, AM, CW ON SIX METERS AT A REASONABLE

COST FROM CONTINENTAL ELECTRONICS

“Where Quality Counts First" [k

THE CONTINTAL “SIX" |
TRANSMITTING CONVERTER

$99.95

HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See Au ust 1?61 VHF Magazme)

36 STATES CONFIRMED ON & METER TWO-WAY SSB.
FEATURES:

® Low drive requirements—Can be driven by any
AM or SSB exciter with 20 meter output, such
as 20-A, 10-B, DX-35, HT-37, KWM-2, efc.

® Power Requirements: 400 volts @ 75 mils, 150
volts regulated 6.3 volts filaments,

® 30 Watts P.E.P. SSB, reduced output on AM.,

@ Horizontal meter reads: PA plate and relative
RF output.

® Uses minimum of operating adjustments when

changing frequecy.

® Extremely high Q" circuit, high stability, excel-
lent shielding and straightforward design fto
provide many hours of trouble-free operation.
® Modern

two-toned grey low temperature
cabinet, only 5 3/4" high, 8 11/16" wide,

11 1/4" deep, and exceptionally lightweight,
@ Individually factory aligned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WILL MATCH CONTINENTAL “SIX".~COMING SOON:
THE CONTINENTAL “SIXTY-ONE" 100 WATTS P.EP. ON SIX METERS AND THE CONTINENTAL

“TWO" 175 WATTS P.EP. ON TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS — Sumter, S. C.

Reverse Beam Antenna

Several European radio magazines recently
described a so called “Reversed Beam An-
tenna” for VHF bands. Additional 5 db is
claimed due to the narrowing of the beam (ap-
proximately twice) compared to a regular Di-
pole-Director-Reflector arrangement.

This is accomplished by pointing a regular
Yagi toward a large 2 x 2 wavelength reflect-
ing surface and AWAY from the station you
are in contact with. Reflecting surface (it can
be a solid metal or a screen) is located % wave
from the nearest director.

Same idea can be used with the stacked
beams and a correspondingly larger screens.
Antenna was used successfully on 144 me and
on all television channels. There is no infor-
mation on how this screen aftects the input

impedance. . K6BI]
R
DI
D2 r
|
ry A =
DIRECTION OF THE BEAM
- — - ] - — ——— .
METAL
SCREEN
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KTV

HY-TRACK TOWERS

The biggest improvement in crank-ups
yet — you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall off! Makes it a snap to change
beams or make adjustments whenever

u please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page |5 of the March '62 73 for a
better idea of what this is all about.
Government and commercial installa-
tions a specialty. Send for literature and
prices:

KTV

TOWERS
SULLIVAN
ILLINOIS

17



Twin Cavity

Two Meter Filter

OR operation of transmitting and receiv-
F ing equipment there is often a require-
ment for additional filtering between the
equipment and the antenna. In a typical hf
installation, this usually is accomplished by
low pass filters and/or antenna tuners consist-
ing of conventional lumped L-C circuits. At
frequencies of 144 mc and higher low pass fil-
ters are not easily realizable because of the
poor performance of lumped circuits. There is
also an increased need for attenuation of spuri-
ous responses—it’s less than pleasant to have
television, taxicabs, airplanes, etc. superim-
posed on a 144 me signal. The long multiplier
chain of the typical VHF transmitter with its
inherent potentialities for unwanted harmonic
radiation argues for a highly selective filter
in the output when transmitting.

[ = o © G 7 1

Frank VanBrunt W3TUZ
|003 North Belgrade Road
Silver Spring, Maryland

The case for this hardly needs lengthy ar-
guments and the obvious solution is a high Q
resonant circuit placed between the equipment
and the antenna. Such filters are far from
new, they have been described on a number
of occasions. These have been made of tin
cans, brass tubing, or aluminum tubing, yet
they all had one basic structure, they were
coaxial capacity loaded quarter wave lines.
This is, of course, a simple case to compile
mathematically, and a relatively familiar me-
chanical structure. Unfortunately, I don’t
have a lathe in my basement, I dislike using
blowtorches, and I haven't found an easy way
to solder aluminum. Further, and most im-
portant from a lazy man’s point of view, I
always assume there should be an easier way
to do the job.

l POLYSTYRENE
7 : OR TEFLON
I 2 - -t
[ %r /4"
»l2 14 A% .
L k_ lE l."q" —ﬁ
_+ I EPOXY
3" i A 1
s = :
4" ¥
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[l On juce
A CAVITY ON TWIN CAVITY C. TUNING DETAIL
PARTITION
SHIELD.
-T mT [ﬂﬂmgP EXPLOSIVE RIVET
1 D HOLE) {OR SCREW)
L - I 3/8" X /4"
il RIGHT ANGLE STOCK
e IT= .I

€ SHELD WITH COUPLING APERTURE

0O CLAMP DETAIL
FIG. |
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Inside View—note that the aperture is at the
wrong end, it should be at the cold end.

The result, after going to a number of

reference books on the characteristics of vari-
ous transmission line structures, was to use a
strip line in a rectangular enclosure. Complete
dimension details are given in Fig. 1. The
enclosure is a simple structure, a 3 x 4 x 17"
aluminum chassis, which is a standard item
available from the local distributor. The
center strip is simply a 2” wide piece of alu-
minum, 16%” long mounted by using a 2"
length of aluminum right angle stock. The
thickness of the piece is not important, the
width, while not critical, was chosen to give
the optimum Q for this structural configura-
tion. Another piece of 2”7 wide strip, 2%”
Jong, is mounted on the other end of the
chassis, and is positioned about " away
from the center-line. This piece furnishes the
capacitance to tune the line to resonance.
Tuning is accomplished by the simple expedi-
ency of controlling the distance between the
main strip and the capacitor plate. To ac-
complish this a hole is drilled 3%” from the
end of the chassis. Either an extra thickness of
aluminum is placed there and the total thick-
ness tapped, or, if you don’t have a tap, merely
remove the bushing from a slug tuned coil
form and put this in the hole.

The technique used in our units was to
cut a square piece of %4” thick aluminum and
bond it with epoxy. A piece of polystyrene or
teflon rod about an inch long is used for
tuning. This rod is drilled about %¥” deep and
tapped for the tuning screw. The screw is
one inch long and is inserted and the insulating
rod screwed on. (See detail in Fig. 1C.) The
tuning is accomplished by pushing the strip
away from the fixed capacitor plate. There is
enough spring in the line to bring the strip
closer to the plate. It can be easily bent for
proper action.

This tuning technique has the added ad-
vantage of economy; there is no necessity for
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OFFERS

THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BELOW.

149.95
225.00
275.00
1090.00
269.95
375.00
199.00
299.95
275.00
99.95
199.95
249.00
269.00
449.00
174.95
275.00
389.00
149.00

Central Electronics 20A
Collins 32V1

Collins 32V2

Collins KWS-1

Globe 300A

Globe 350

Gonset G-28 10 Meter Comm.
Gonset GSB-100

Gonset GSB-101
Hallicrafters SX-99
Hallicrafters SX-100
Hallicrafters SX-101 Mk |
Hallicrafters SX-101 Mk 111
Hallicrafters HT-32
Johnson Courier

Johnson Pacemaker
MNational HRO-60 w/coils
National NC-183

WRITE FOR LATEST COMPLETE LIST

Evane RADIO

CONCORD, N. H.

FONE

P.O. BOX 312 13 92.53358

THREE IMPORTANT
REASONS WHY
YOU NEED THE

NEW,
FALL 1962

i
F

Foreign Listings
(All outside U.S.)

e |f your present CALLBOOK
is only a year old, over 20%
of the listings have been
changed or added!

e Over 16,000 new amateurs added since
the Summer, 1962 issue—biggest license
increase in history!
e Completely revised essential data—latest
international prefixes, Q signals, postal
info., airline distances, time chart, etc.

Now on sale at your amateur equipment dealer; if not conven-
iently located you may order by mail (please add 25¢ for mailing)

from:
RADIO AMATEUR CALLBOOK, INC.
Dept. B, 4844 Fullerton Ave., Chicago 39, lIl.

Write for illustrated brochure on exclusive
e+ WORLD ATLAS ... DX GUIDE .. .SPECIAL FULL COLOR MAPS.

U.S. Listings
(Al K and W calls)

$9.00

$3.00
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Side View—only two clamping screws are in
place. Actually five are used, the remainder
were not replaced by the photographer.

purchasing a fancy disc neutralizing cacpacitor
and dissembling and remounting the disc to
tune the tank circuit.

The coupling links are made of 14 gauge
wire to coaxial sockets placed 4” from the
end of the enclosure and 1” from the side.
These are placed on opposite sides of the
strip line and on opposite sides of the chassis
to minimize capacitive coupling. The wire is
run about 1%” in from the side of the enclos-
ure and the screws to connect the ground end
of the link are drilled 1” from the sides and
1” from the top and 1” from the top and bot-
tom respectively. This gives a good match to
50 ohm line, if you use 72 ohm line make the
link longer. A 4” x 17” sheet of aluminum is
used for a cover to seal the cavity.

The next logical step is based on the old
proposition that if one is good, two are better.
With two instead of one you can either have
greater selectivity with optimum coupling, or,
if broader coverage is required, they may
be broad-banded by overcoupling the units,
while still doing a fine job of removing birdies.

The dual unit is easily built, two identical
units are constructed with only one coupling
link in each. This link is placed on the side
of the strip closest to the chassis top. 16”
strips of right angle stock are mounted on the
bottom edges of the chassis (actually done
with explosive rivet, but screws should do
nicely) and holes are drilled so that screws
may draw the bottoms of the two units tightly
together. (See detail in Fig. 1D.) A thin
sheet of aluminum 4” x 17”7 is placed between
the two units and forms a common wall be-
tween the two filters. A rectangular hole 1%~
x 2%” is cut near one end of the sheet. This
gives approximately optimum coupling. Larger
apertures may be used if overcoupling, and
thus broadbanding is desired. Since the par-
tition is merely a thin sheet of aluminum stock
held in by compression, it is quite feasible to
have two sheets, and by merely loosening the
screws, remove one sheet and replace it by
another, as required. The aperture should be
at the cold (link) end of the cavity. The

20

second aperture we use is 2”7 x 2%”, which
we found satisfactory for general purpose use.
Those who use a larger portion of the band
than is in general use in our area might find

even larger apertures desirable.

The photographs of the unit give further
detail of the construction. The two different
coaxial connectors have caused comment and I
carefully explain I had a requirement for these
two connectors—and I must confess they were
luckily the only two in the junk box at the
moment. Note the position of the shield in the
photograph. The aperture is at the wrong
end—these things happen when you aren't
around when the photographer goes to work.

As to actual performance characteristics, we
don’t have a laboratory at our disposal, but
with considerable difficulty we measured re-
sponse of — 45 db at 125 mc and —70 db at
165 me. The insertion loss is about .3 db with
the smallest aperture and less with the larger—

so small the fellow at the other end will
never miss it.

Top Detail—the five clamping screw holes are
shown and the tuning screw detail is shown.

The end product is a high Q resonant filter
which is constructed of readily available ma-
terials and needs no tools more exotic than a
hacksaw! In actual operation it has effectively
disposed of the effects of a local FM station (3
blocks is local and then some!) and a TV
sound birdie I used to swear at. It has been
tried at other locations and does an effective
job of eliminating an assortment of unwelcome
intruders.

Lest you jump to the conclusion that it is a
cure-all for the entire range of birdies, it un-
fortunately does nothing for offending signals
which do not come in via the coax from the
VHF beam. You still need effective shielding
between the converter and the receiver, for
no amount of pre-converter filtering will help
if the signals are coming into a poorly shielded
receiver. Another point on birdie elimination
is to use your low frequency high pass filter
between the VHF converter and the station
receiver, This helps keep harmonics of the

receiver oscillator (or oscillators) out of the
converter.

o s v Wl UZ
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| AMECO MODEL SWB
“&5 STANDING WAVE BRIDGE

_ i Sl e ] High quality bridge ac-

p—l D MITCL 1 @ ™ [:UrﬂtE]}'r reads SWR's

: *‘f§ e SRy from 1.8 to 225 mc.

e ; e F- ' lincluding ham, CB and

& Tk et bt commercial bands). Can

handle up to 1 KW.

Uses inductive coupling and can be left in the line AMECO MODEL BIU B_RIDGE INDICATOR UNIT

continuously without insertion loss. Contains two Model BIU, when used with the Ameco SWB or other

S0-239 VHF connectors. Satin copper case, 138” X make of bridge, will accurately read SWR, percentage

274" x 42", Wired and tested. $9.95 power and percentage voltage (3 scales). Contains a

Eens:twe 100 microampere 213" fD'Arsunval meter.

nique switching circuit provides for reading either

AMECO MODEL CSB one of 2 bridges. Charcoal grey cabinet with satin

L CONVERTER SELECTOR BOX  copper panel, 23" x5”x 3”. Wired and tested. $15.95
Model CSB makes bandswitch-
Ing possible with several VHF

i

converters. 4-position selector CLEGG 99'er 6 METER TRANSCEIVER
switch allows user to switch A true ham sta-
any one of up to 3 converters tion, ideal for
or connect the receiver di- both fixed sta-
s mesant | rectly to the low band antenna. tion and mobile
= Both RF and power are auto- operation. Dou-
matically switched. Can be used with ble conversion
Ameco or other makes of converters superhet gives
and power supplies. Available in kit form you extreme se-
only, with all plugs and cables. Size: lectivity and free-
2" x 2%2" x 4%2". $9.95 dom from images

and cross modu-
lation. Transmitter section has an ultra-stable
crystal oscillator which also may be controlled by
external VFO. Efficient, fully modulated 8 watt final
works into flexible Pi network tank circuit. Large
S meter serves for transmitter tune-up procedure.

Amateur net price $159.95.
ZEUS and INTERCEPTOR also in stock.

.
= i
=
1

] e
Eiigo B SRR R e
amced ||
SRk

PRECISION PLANETARY-VERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Bros. of England.
Ball bearing drive, 4" dia. Shaft 1%" long, 6:1 ratio.
Vy FB for fine tuning. Easily adaptable to any shaft.

Shown approx. Comparable value $5.95. Amateur net $1.50 ea.
a[:tunal size. 10 for $13.50

PRECISION BALL DRIVE DIAL [ - -
_ y Another superb product of B -
E N e p. Jackson Bros. of England. 4"
TR S Sl ot dia. dial with 6:1 ball drive
ratio. Fits standard %" shaft.
For that veivet touch...

Amateur net $3.95

for hams
VERSATILE MINIATURE TRANSFORMER
by hams ~ & = Same as used in W2EWL SSB Rig—March, 1956

QST. Three sets of CT windings for a com-
bination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using
center-taps the impedances are guar-
tered). The ideal transformer for a

SSB transmitter. Other uses: inter- MAIL ORDERS
stage, transial‘tur, high imped- PROMPTLY PROCESSED.
ance choke, line to grid or

§ plate, etc. Size only 2”7 h. x SAME-DAY

% W.X %” d. New and SHIPMENT FROM STOCK.
fully shielded.

Amateur net $1.38. TO SAVE C.0.D. CHARGES. PLEASE INCLUDE
SEND FOR Trade-ins 3 for $3.49. SUFFICIENT POSTAGE WITH YOUR ORDER
FREE CATALOG welcomed. 10 for $10.75 ANY EXTRA MONEY WILL BE RETURNED.

ALL PRICES F.0.B. N.Y.C.
Arrow's Export Dept. Ships To All Parts Of The World!

ARR O W Lascmwoncs, wc kTS 1o Chare won o

6o Cortlandt St., N.Y. 7, N.Y. 525 Jericho Tpke., Mineola, N.Y. « 225 Main St., Norwalk, Conn.
212 — Dighy 9-4730 216 — Ploneer 6-8686 203 — Victor 7-5889



Treasures in the Junk Yard

Floyd O'Kelly W5YOH
418 E. Hickory
Midland, Texas

OULD vou like to have a good quality

broadcast receiver with excellent sensi-
tivity, selectivity and stability, plus a fine push-
pull audio output—for ten to fifteen dollars?
This may seem like quite an order, but you
can find these bargains piled abusively in the
corner of one of your local automobile wreck-
ing yards. These unfortunate victims of our
modern society are the automobile receivers
that were removed from the mutilated bodies
of discarded cars.

“That's all well and good,” you say, “but
I've already got a radio in my car—what do I
want with another one?”

These ruggedly constructed units that per-
form so faithfully under the extreme condi-
tions associated with mobile operations, may
be retired to the home or shop and converted
to 110 VAC operations in about five minutes.

“Why bother with all this converting jazz
when for about $19.95, I can get one of those
new plastic case jobs down at the corner
drug?”

I believe you can answer your own ques-
tion if you will make an eyeball comparison
of the construction and schematic diagram of
a popular ac-de receiver and auto receiver.
Besides having tuned rf amplifier stage (al-
most unheard of in the ac-de sets), and selec-
tivity from the 262 kc if, most automobile
receivers have a good push-pull audio output.

I have priced these units across West Texas
and find they cost as little as a “saw-buck”
to about fifteen dollars each—depending on
condition, age, type, and whether it is still in
the car. The one I have was removed from a
1951 Mercury and was purchased for $1.50.
It would not utter a sound when we tried it
at the wrecking yard, but after examining and
smelling it for a while, I parted with my
buck-fifty, tucked the dusty box under my arm
and headed for the nearest service station to
blow the dust and crud from my prize.

Troubleshooting disclosed that only a
burned out 6SN7, OZ4 and vibrator needed
replacing to restore the unit to its original
condition. And, using a battery eliminator as
a six volt source, I let it play for a couple of
days to see if anything would break down.

It became apparent that the battery elimi-
nator was fine for test purposes, but was not
the most convenient arrangement for a perma-
nent installation. The general consensus of
opinion from the local “electronic experts”
was to remove the vibrator power supply and
replace it with a conventional 110 vac power
supply. But finding a transformer that would
fit in the allocated space seemed to be an im-
possible assignment. I had resorted to con-
structing a complete external power supply
when I got into a discussion of the problem

with my good buddy Ike Searles W5SM]. Ike
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PLUG-IN
MASTER POWER
CONTROL
BOX

MODEL 24

$8.50

RATED
15 AMPERES,
¢« 130 VOLTS.

OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

Heavy duty features insure long-life and complete
utility for use on equipment or in shop or plant!

SEND FOR LITERATURE
QUOTATION FOR SPECIAL UNITS ON REQUEST

Hancock & Somerset Sts. Phila. 33 Pa.

whie,

WABER ELECTRONICS, INC. p@'

ii',p H\ﬂr’

e Mounling Ears

e Silver Gray Seamless
Hammertone Case

Panel Mounted Fuse
On-0H Swilch

Tough 0. L. Cordse
oug ordse Hom
Molded Plug e "U" Ground
e U_L. Approved Receplacles
Components e Adaplor Free

Model 24CB (Circuit Breaker Type) $10.50

felt that the six volt-one hundred cycle power
transformer probably had enough iron in it to
handle a 60 cycle power source, and all that
should be necessary would be to apply a six
volt ac supply across half of the vibrator trans-
former.

A quick look at the basic six volt vibrator
power supply schematic showed that the func-
tion of the vibrator was to switch six volts dc
between the ends of the primary of the high
voltage transtormer at approximately one
hundred times a second and make the trans-
former believe it's looking at a six volt ac
source. It was obvious that all that was nec-
essary to make the vibrator transformer oper-
ate would be to place a six colt ac source
across half the primary. This conversion is
very simple. Remove the vibrator from its
socket, ground one of the small pins on the
vibrator socket, connect one lead from the
secondary of a six volt transformer of adequate
current rating to the receiver power input line
(usually around six to eight amps—the one I
used was an old TV transformer that had an
open high voltage winding) and ground the
other six volt transformer lead to the receiver
chassis. Plug in the primary leads to a 110
ac source and sit back and enjoy reception
from a receiver that will compare to one in
the $75.00 or better class.

Norm, W5GOS, made the above conversion,
placed a converter on the front end and used
it as a portable ham receiver. 1 have assisted
several of my mnon-technical friends convert
and install these units in cabinets, kitchens,
bed headboards, etc., and to date no problems
have resulted.

So, if you are looking for a second receiver,
a conelrad monitor, or a portable rig, try this
simple conversion and I believe you will be
as pleased as I am with mine. . W5VOH
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TELETYPEWRITER
EQUIPMENT . COLLINS

51J2, 51)3, R-390A/URR Receivers (.50-30.5
MC). Teletype Printers #14, #15, #19, #20,
#26, #28. Kleinschmidt Printers HTT-4A,
TT-76, TT-98, TT-99, TT-100, GGC-3. Tule-
writer Frequency Shift Converter. For general

information & equipment list, write to TOM,
WI1AFN, ALLTRONICS-HOWARD CO.,

Box 19, Boston 1, Mass. Rlchmond 2-0048.

FIXED OR
LMAC MOBILE

THIS EQUIPMENT COMBINATION
OPERATES FROM A.C. OR D.C. SOURCE

AF-68 TRANS-CITER

& thru 80 meters—VFO
1 all bands—65 watts AM
and CW.

PMR-8 RECEIVER

6 thru 80 meters plus
broadcast band.

M-1070 POWER SUPPLY

Operates from 6 or 12
volts D.C. and 115 volts
A.C.

(M-107 1—-Power Supply in kit form.)

Manufactured by

MULTI-PRODUCTS COMPANY

21470 COOLIDGE HWY., OAK PARK 37 MICH

23



A Low Current,

Slide Bias, Modulator

RANSISTORS have been with us long

enough now to have found their way into
most AM mobile equipment, especially in the
audio department. Although this has resulted
in a major saving in battery current, no one is
adverse to even greater savings. This is es-
pecially true when the increased saving is ef-
fected without further circuit complication.

The modulator described below delivers 40
watts of audio to the load. Yet, during the no
signal condition, total current drawn from the
battery is only 250 ma!

The microphone pre-amplifier consists of a
Motorola 2N1181 which is connected in the
common emitter configuration. This stage
should be driven by a dynamic microphone.
If a ceramic or crystal microphone is preferred
it will be necessary to insert a matching stage

Lester Earnshaw VE7QL
7169 Agate St.
Alta Loma, California

between the microphone and the pre-ampli-
fier. Transistors other than the 2N1191 may be
used without circuit alteration. Those tested
and found satisfactory were the T.I. 2N1381,
the Philco 2N1478 and the RCA 2N408,

The 2N1191 drives a class A Motorola
2N555. The 2N555 is a very inexpensive ex-
perimenter type transistor. Other equivalent
transistors should give similar results. The
2N555 stage has its bias controlled by the fol-
lowing class B modulator stage. As the signal
level increases so does the bias on the 2N555
stage increase. The 4.7K forward bias resistor
allows a small bias current to flow so that the
transistor is operating class A even for small
signals.

Following the sliding bias stage are two
Motorola 2N1554 transistors. These transistors

2N255
NI 9l

I00A] .

10
Al FINAL
AMP
R
%En _
9

Z2NIS54

&aCT
T2 200 CT
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2NI554

Tt = TRIAD TZ26

T2 = ARGUNNE ARS04
T3 = TRIAD TYG6A
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DK60 SERIES

UNCONDITIONAL
CUARANTEE
(We will repair

if faulty
within 1 year]

COAXIAL RELAYS

4 VERSATILE MODELS, A.C. or D.C.
(And Types C, TNC, BNC, N, UHF Connectors)

e :
2 %
i : 2 el
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. . o e -
e e SR
ErR i o 1 -
S e E
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2

% All Relays in weatherproof boxes for ex-
terior installation.

% Ganged, multiple position switch ar-
rangement ava lahle for remote control
selection of antennas.

r.f. SPECIFICATIONS:

Low VSWR: . less than 1.15:1 from 0 to 500 mec.
Losses: Pure silver contacts. Parts in crucial positions
plated with fine silver. Low Cross-Talk: (greater than 80
db) in DK60-G and DK60-G2C through use of patented
“iIsolated connector’” (in energized position). High Power
Rating: (a) 1 kw through straight connectors (b) to 10w:
through “isolated connector” — excellent for video switch-

STANDARD RELAYS WITH TYPE UHF ing. SPDT r.f. Contacts: r.f, leakage extremely low, below
CONNECTORS IHELUDE typical r.f. connectors.

MECHANICAL SPECIFICATIONS:

High Contact Pressures: Long life expectancy greater than
1 million operations. Continuous Duty: Teflon feed-through
terminals used on coil to provide connection ease.

ELECTRICAL SPECIFICATIONS:

Wide Variety of Coil Voltages: 6,12,24,32,48,110,220 D.C.
coils at 2.0 watts; 6,12,24,110,220 A.C. volts at 6 volt-
amps, 50-60 cps. (Special voltage or resistance available
on request.) Less Than 50°C Temperature Rise Above Am-
bient: Maximum operating temperature is 100°C except
on special order. Auxiliary contacts available for power @
Enzrétml — DPDT at 5a. 110 v A.C. on DK60-2C and DK60- .

Low

234x334x1 Vs
Less than 9 ox.

..,.,..H..
o - S
;

STl LA LA RS b BT s
R b

® DK60-G—SPDT ”tf"f';ésw:tch with spe-
cial *isolation’”’ connector in de-
energized pﬁ_éiﬁﬂn

- ¢
"ESINGLE POLE
SIX-THROW

%* COAXIAL RELAY

REMOTE SELECTION
OF R.F. SOURCES

Weatherproof, electro - magnetic,
less than 1.2:1 VSWR at 100 me,

DOW-KEY NEW DOW-KEY REB

XIAL
DK2-60 DPDT PREAMPLIFIER i

ELECTRONIC

r f SW|TCH 50 to 70 ohm impedance matching
LA R

"“broadband preamplifier.” In-
creases over-all gain by 1 to 6 “§"
For switching two coaxial lines
simultaneously. Specifications sim-
ilar to DK60 series.

DK2-60 ... $19.00

SPECIAL CATALOG

FOR MILITARY AND
INDUSTRY AVAILABLE

units on all bands (1.5 to 30 me.).
1-%" x 1-%" x 2-%". Wt. 10 or.

Bring up weak slgnals!

RFB $10.75

DOW-KEY COMPANY

' 700 DLRS.

& DIST.

TR SWITCH

Operates in 1.8 to 30 mec. range,
120 v. A.C. Low VSWR, TVI
proof, rated maximum legal power.

DKC-TRP $27.75

N US. & CAN.

1 kw power rating, available in
UHF, N, BNC, TNC & C con-
nectors. Continuous duty, over

1,000,000 operations. 5-%" x 2-%",

silver plated connectors.

DKC-71 .. $49.50

THIEF RIVER FALLS
MINNESOTA
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*At 40 Feet

USING A TRI-BAND
10-15-20 METER BEAM

Assembled Weight—20 Ibs.
Wind Surface Area—4.9 sq. fi.
Wind Load—86 Ibs.

Maximum Element Length—248"
Boom Length—I2’

Turning Radius—I14.9"
OR

148 MPH

with your Tri-Bander ot 25’

WORLD'’S
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Model 40-I

F. O. B.
WITH HEAD MOUNT PLANT

BRACKET MTG, KIT $9.50

Tilts over on a heavy base
plate for access to motor
and array,

Horizontal bracing through-
out.

Available from your local
distributor, or direct from
manufacturer.

SUPREME
ELECTRONICS

INC.

FRONT & MAIN STS.
UPLAND, PENNA.

are excellent for this purpose which is some-
thing that cannot be said for a good number
of other transistors. A perusal of the 2N1554
I.—E. curves show that the transistor has very
even spacing between the base lines which
indicates that the 2N1554 is capable of ex-
cellent linearity. If other transistors are sub-
stituted, only those with good linearity
characteristics should be used or distortion
will result. Another Motorola transistor which
gave excellent results (although a smaller
transistor) was the 2N1540. If full output is
required from the modulator, the builder is
advised to stick with the 2N1554 even though
it does cost more.

The required output transformer impedance
is determined from the formula:

Ry = ——m——
Power out.

Where V..= collector to emitter voltage.

Example. R, = ————— = 5.8 ohms,
50 watts.

Note that the transformer impedance is cal-
culated to allow 50 watts of audio to be de-
veloped. The reason for this is that approxi-
mately 10 watts is lost in the transformer. The
closest available transformer was the Triad
TYG6A. -

It is pointed out that it will not be possible
to develop 50 watts of audio across the primary
of the transformer unless the secondary is
properly matched. The transistors “see” 6
ohms only when the transformer secondary
“sees” the correct load. An incorrect secondary
load will reflect an incorrect primary load.

As the class B modulator is caused to draw
current (simply by speaking into the micro-
phone), so is a voltage dropped across the
emiltter resistor R1. This voltage is negative
going in character and thus, when applied to
the base of the driver through the 22 ohm
resistor, causes an increase in 2N555 collector

—— Lol o

Z2NI380 o8 2NIZ2T7T4
s
MIiKE O =12
Sj 5%'{%" 4TH gmf
=314 =] e
p | ST |
DOK 4TK
O +|2v
FIG 2
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For TOP-MAN-ON-
THE-FREQUENCY results...

Install a Telrex antenna...dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00

ANTENNAS

with

1

with a “MATERIAL" difference!

NOW! A Broad-Band ‘Balun’’ for your

10, 15 and 20 Meter Tri- Band

16 MODEL BA1430/1-1

Communication and TV Antennas

I re x LABORATORIES

ASBURY PARK 40, NEW JERSEY, U.S.A.

current. The 2N555 current increases from ap-
proximately 50 ma at no signal to approxi-
mately .5 amps at maximum signal.

Total current drawn by the modulator dur-
ing standby is approximately 250 ma. This
value will change 20% or so with changes in
temperature. If necessary, the 150 ohm for-
ward bias resistor may be raised in value
to effect a decrease in the standby current.
However, unless a compensating thermistor
is added to the circuit, cross over distortion is
likely to occur during cold weather.

Maximum current on voice peaks will be
between 4 and 5 amps.

A 0.1 ohm resistor is not normally available
from a supplv store. However, the resistor is
easily fabricated from a piece of resistance

wire or even copper wire. If the latter is used
the correct length may be obtained from a
wire table.

The transistors should be firmly mounted to
the chassis but insulated from it with mica
washers. The chassis should have a reasonable
area to dissipate heat generated when talking.
Don’t forget to remove the burrs from the
holes before bolting the transistors down. A
piece of fine emery paper wrapped around a
flat ruler and rubbed over the area will effect
the greatest amount of burr removal.

A suitable matching stage for use with the
crystal or ceramic microphone is shown in
Fig. 2. The stage may conveniently be mount-

ed in the microphone case if desired.
. VE7TQL

Amateur Radio Regulations

in the U.S.S.R.

January 1962 issue of "RADIO™ (published
in Moscow) has the following information:
There are three kinds of registrations; begin-
ners (3rd Class) are permitted to use 3.5-3.65
mc and 7.0-7.1 mc telegraph only, max.
power TEN watts. Phone and CW is permitted
on 28.0-29.7 mc (ten watts) and 144-146 mc,
420-435 me (5 w), 2nd Class is permitted
to use in addition 14-14.35 mc¢, CW with a
power of 40 watts on all bands except VHF

where it remains 5 watts.
1st Class gets another addition, 21-21.45 mc,

SEPTEMBER 1962

power goes up to 200 watts, and both phone
and CW are permitted. The VHF, however is
still 5 watts.

There is a considerable Red-Tape involved
in getting the ticket; several offices have to
be contacted, questionnaires filled, photos en-
closed, and even “character report” from the
place where you are working are needed. Also
needed is a complete diagram of your future
station, and you can start building it only after
you receive the license. Examinations are
necessary for all groups. . K6BI]
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How's My What?

THE June issue of 73 pried into my public

life with the question “How Is Your Ham
Image?” and I promptly fell into a deep sleep.
Hours later, my aplomb restored, I clipped a
ground lead to my identification bracelet and
carefully read K7NZA’s disquieting series of
examples and admonitions.

Well aware that self-analysis can be painful
and invite depressing conclusions, I encour-
aged myself with the thought, “I'm doing this
for my country.” Shifting the brain down for
hill-climbing wusually means clapper-valve
trouble in the tummy for me, but “Green’s
Principle” is a comfort: “Think gently; if you
detect elements of great issues stop thinking
instantly.” This rule has served well to protect
my peace of mind and has kept me from learn-
ing much about anything—two ways of saying
the same thing, really.

After reflecting on what K7TNZA had to say
I turned for comfort to the June issue of
Harper’s, a magazine of equivalent calibre in
its own field. There I found “Stop Worrying
About Your Image” by David Finn, president
of Ruder and Finn. Mr. Finn has been selling
Image Kits for years to the big operators who
mass-produce good things for us, like tail fins,
Betsy Wetsy dolls and ugly commercials, and
he explains and deprecates his subject with
guilty facility. His concluding advice to the
bemused iconophile (in this case you and me)
is simply, “. . . he should stop worrying about
his image altogether and concentrate on find-
ing himself.”

Know himself would be more to the point
I should think, but be that as it may when
Harper’s and 73 meet head-on we follow Our
Leader, dont we? So I kept right on sulking
about my Ham Image until it occurred to me
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Vashon, Washington

that such shortcomings as those in the 73
article are really only symptoms of a more
general failing. An echo down the years helped
me to this conclusion, but more about that
later, I'm afraid. My point is that we take
ourselves too seriously as artisans and not seri-
ously enough as members of the human race.

To the superficially curious non-amateur
(most of us were, once) the sounds of RACES,
MARS and other activities inspired by patriot-
ism or simple sensitivity to community needs
are just not distinguishable from the tired in-
anities, contest numbers, DX riots, AM-SSB
needling and rollicking roundtables. As indi-
viduals we sound incomprehensible; as funny
license plate types, we seem to be a phenome-
non of the electronic era with a common
hunger for more and wider kilocycles. These
we want for sending code, chatter (English
and sideband), telephoning from cars and run-
ning spooky typewriters.

The listener who is too bored or discouraged
to pursue the subject might reasonably con-
clude that our only distinction is a rather point-
less virtuosity with our little black boxes. The
inference follows that licensing and regulating
our operations at public expense is equally
pointless, or worse. Although community ser-
vices, disaster communications nets and phone
patches from servicemen to their families are
demonstrations of our value that would change
such an opinion, as evidence they are over-
whelmed by the nonsense on the air. Most of
us are aware of this image and we know we
can polish it up, but there is another and more
serious picture.

Even in our purview recognition of the radio
amateur as a veritable human being possessing
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Unwanted Side Band Rejection:
Greater than 55db

Passband Ripple: &+ .5db

Shape factor: 6 to 20db
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TECHNICAL DATA

Impedance: 560 Ohms in
and out

Bt Unwanted Side Band Rejec-
tion: Greater than 40db

3008 Passband Ripple: —+ .5db

Shape factor: 6 to 20db
- 200b 1221 %o 1

Shape factor: 6 to 50db
iR 1.56to 1

,j g Package Size: 1%” x 1%" x 1"
. | I | - Price: $32-95 Each
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MEGACYCLES

Both the Golden Guardian and the Sil- tals either upper or lower side band
ver Sentinel contain a precision McCoy operation may be selected. Balanced
filter and two of the famous M-1 McCoy modulator circuit will be supplied upon
Oscillator crystals. By switching crys- request.

A
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ELECTRONICS CO.

Dent. 73-9

MT. HOLLY SPRINGS, PA.
Phone: HUnter 6-3411
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imagination and intellectual awareness of the
influence of his art is rare. Trace elements of
international inflection turn up in 73 editorials,
evidence that one editor is gambling that our
minds have breadth as well as length, but in
our journals generally this is a rule observed
mainly in the breach (a literary phrase from
the June issue of Collier's). The narrowness of
scope, editorial inertia and prolix re-hashing
of worn ideas in too many issues suggests to
me that we are regarded as communication-
oriented readers with spines topped by small
knobs.

Hopefully I submit that we can be thought-
ful about ends as well as means, although the
means have been getting all the attention. Con-
sider the potential good of diverting to more
productive channels the constant wrangling
over filters, modes, linear efficiency, ete. All
the answers are in the books, but we fight it
out anyway, expending time, airspace and tem-
per usually to fall through the ropes into
ambiguity or error. We get deadly serious, and
deadly tiresome, for example, about a subject
like SSB. Actually there is nothing new about
the concept, and nothing to justify our ridicu-
lous quarreling—but if we didn’t argue about
someone else’s ideas we would have to get
some of our own. But did you know the dis-
covery of SSB antedates Marconi, Popoy and
West Hartford? It seems that when the British
first sailed to the Treaty Ports of China with
empty bottoms and a hungﬂr to fill them with
silks and tea, a serious difliculty faced them.
How to bargam for the best possible prices
with merchants speaking Mandarin, Cantonese
and Samshu brogue? One fortuitous day an
Englishman was earnestly negotiating in ges-
tures with an amused exporter and to no avail.
Eventually one of his gestures misfired and he
was taken behind a godown and severely
beaten, but that’s another story. Before this
happened there was a moment when the two
principals were standing at an impasse with
the Chinese gentleman wondering aloud why
the English had such long noses, when a pass-
ing urchin whistled a melancholy air. Instantly
the Chinese speech was intelligible to the
foreigner, although he later remembered there
seemed to be a bit of background garbling. At
his first opportunity he hired a boy to accom-
pany him on business trips and taught him to
crouch behind a tical of tea and whistle softly
during the conferences. After a few profitable
vears the Englishman retired to the South of
France. Unfortunately the secret was tempo-
rarily lost when he succumbed to apoplexy
while trying to inject an air of lucidity into a
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Basque political speech. Basque is double side-
band—a system known to give the SSB men
horrible fits.

French scholars brought to light the histori-
cal facts above, and if we weren't generally
aware of them it is because of the intramural
character of our journalism. Little news of the
amateur community of foreign lands is pub-
lished here, I might add, grumpily. And less
consideration granted their members. Granted
that letters from them are published, that we
see snapshots of them in the DX columns and
that concern is growing over such problems as
cooperation on the DX bands and reciprocal
licensing, too much is missing. Their letters
are typically legitimate gripes about our mem-
bers on the air; the captions under their photos
are significantly less than expansive: “José
Duarte, 90 watts on twenty, three element
beam.” Sometimes the editor goes overboard
and mentions the receiver. If our interest seems
almost clinical at least in this area we don’t
discriminate—the same exciting captions may
be found under photos of the home team in
other columns. But to continue—on the recipro-
cal licensing question they've been giving and
we've been taking; in the DX slots we have
the mass and power; they learn English and
occasionally we have the grace to compliment
them. In English of course.

Now and again we show our interest by
mounting an expedition to a quiet corner of
some far country courteous enough to grant
visitors a license. The communications effort
that results usually demonstrates technical
prowess on that end, some surpassing boorish-
ness on this end, and how silent the band can
get ten kilocycles offside. I'm sure the traveling
Americans who have the initiative to carry out
these projects make good impressions indi-
vidually, but I doubt the citizens view the
operation as anything more than a eryptically
satisfying activity of Inscrutable America, If,
indeed, they are aware of it at all.

Writing as a non-participating ignoramus in
these matters, I wonder if it wouldn’t be pos-
sible to provide a foreign ham or ham club
near the target with expense funds and some
equipment to do the job, rather than ship the
stuff and people from here to there and back
again? Perhaps it wouldnt be practical but
there is a measure of madness in our fabric
anyway, and practicality is the foe of pleasure
otherwise parties would break up at midnight
in favor of early morning gardening. It’s never
been my privilege to work a DXpedition, or
contribute to one, but if they could be set up
this way I'd be inclined to chip in and hope
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George would come out of it feeling adequate-
ly compensated by the shattering experience
and the extra gear. Well, it was just a friendly
suggestion, and fortunately there are others
around to choose among, such as K6BX’s plan
to help you send your extra Callbooks overseas
and the International Ham-Hop Club Wayne
has mentioned in his Porsche department.

Making friends is important, like breathing,
but in times of world crises when it would
mean the most it comes under a cloud. The
barricades that rise men have seen before,
but the cloud is unique and while there is time
to improve the American Image we had better
get at it. It is our distinction, as radio amateurs,
that we have the means to help, and it
shouldnt take much soul-searching to see the
obligation implicit in our franchise.

Consider this profundity: One way of im-
proving relations with people is to be friend-
lier. Yet the conventional DX contact is brief
and sterile. With us unsophisticates the aver-
age QSO with a foreign ham takes a few
minutes to run the scale from embarrassingly
eager to embarrassingly taciturn. If conditions
or congestion interfere we can do it in half
the time. And the pros on the long-haul cir-
cuits aren’t much better. Most of them sound
slick and laconic and give the impression that
their attention is focused on a spot above the
other fellow’s left shoulder, or on the next
country. In these conversations the preliminary
exchange of names, locations and tube size
normally is followed by an almost audible
mental block, a hearty anticipation of future
contacts and a diffident goodbye.

If we can’t achieve the status of the tail-
coated ambassadors it won't hurt to remember
that military cemeteries around the world bear
witness to their smashing success as couriers
of good will. They could use some help and
all we have to do is flip a switch to enter the
homes of men everywhere struggling to work
out their destinies in a jumpy world. More-
over in the skies we travel our laws make no
reference to creed or color or economic status,
and our privileged communications flow
heedless as the wind over borderlines and
battlefields. If this sounds rather grand and
rhetorical it’s probably my sense of personal
involvement, and frustration, bugging me. We
are all mortals running out our span of years
in mixed moods and circumstances, commonly
afflicted with corns and taxes, generally con-
tent to search for happiness in the achieve-
ment of reasonable ambitions. Individually we
want peace and justice; nationally our govern-

(More on page 71)
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BOOKLETS

Model H-210. .. exclusive hole-in-one univer-
sal mount. Fine looking, heavy-duty, requires
only a single 138" diameter hole in vehicle
body. Heavy gage metal plate backs up
mount from Inside, also serves as support
for right angle bracket with coax connector.
Pointed set screws on periphery of plate es-
tablish positive grounding contact to vehicle.
Rubber washers inside and outside compen-
sate for slight contour of mounting area.

Universal split-ball assembly is chrome plated
aluminum. Insulating base and centering col-
lar are of heavy-duty material.

COAX ADAPTOR KIT

Right angle coax connector and bracket (as shown
above) is available separately. Fits base plate drill-
ing of all standard ball mounts.

WRITE WEBSTER

FOR
FREE

Band-spanner full line catalog.

317 Roebling Rd., South San Francisco, Calif.

| Gentlemen: Please send free mobile booklet
“Simple steps to peak performance' and

NAME CALL

ADDRESS NUMBER STREET

CITY ZONE

31



WESTEEN HAH

32 73 MAGAZINE



2

that Hammarlund’s fabulous HX-50
is rolling off the production line.

This ALL-NEW crystal lattice filter-
type SSB transmitter has exceeded our
fondest expectations in SSB, AM, CW

and has passed every rigorous test we
have subjected it to with flying colors.

We extend our thanks to the many
that have waited patiently for delivery
of their HX-50 transmitter. This
“waiting time” was not wasted—it

FoOofi
DOS

was used to bring this unit to a per-
formance peak — to give you every
feature you have ever wanted in an
SSB transmitter—at a price you can

afford. 39950

Amateur Net

Look for the Hammarlund ad in the
October issue of this magazine. It will
give you details on the BIG FEA-
TURES, LOW COST and ready
AVAILABILITY of this exciting new
unit.

HAMMARLUND

MANUFACTURING COMPANY

A Giannini Scientific Company
53 West 23 rd Street, New York 10, N.Y.
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Improvea
Crounded Crid
Operation

ROUNDED grid linear amplifiers have
been popular for some years. The rea:
sons are varied and numerous.

Many hams originally went to grounded
grid for reasons of stability. Due to the rela-
tively high drive requirements, a grounded
grid stage is less prone to driving itself (tak-
ing off) from stray feedback. Of course, at any
frequency that the grid is not at ground rf
potential, the stage is no longer a grounded
grid stage, but an unneutralized rf amplifier
or, more likely, an oscillator. So great care
must be exercised to be sure the grid is truly
grounded for all the frequencies involved—
usually to about 100 me for 2-30 me work.

Grounded grid amplifiers are degenerative,
which, like inverse feedback, makes for better
linearity. Pentode and tetrode tubes are not
as linear in their characteristics as a good
triode can be. but have better gain capabili-
ties. A grounded grid tetrode with the usual
plus voltage on the screen (preferably clamp
tube controlled) can have linear characteristics
approaching that of a good triode but better
gain than a triode.

Examination of Fig. I reveals that a ground-
ed grid amplifier presents only a half wave load
to the exciter, due to the diode action of the
amplifier tube from cathode to grids. This
means the exciter is not loaded on the positive
peaks of excitation and results in exciter dis-
tortion, which is then amplified by the final.

G|
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14666 Berry Way
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This distortion is not a high order of distor-
tion. It is probably below the level that can
be detected by ear, but is very real when low
order distortion products are important.

For instance, in commercial applications,
where both high and low sidebands are being
used simultaneously for separate communica-
tions, the distortion products from the opposite

side band should be down not less than 60 db.

6X4
® g
T 5P

FIG E'

Preferably much more. At 6 db per “S” unit,
a common figure on communications receivers,
a 30 db over S-9 signal with 60 db suppres-
sion would have S-4 distortion products on
the other side band. This might be tolerable
in critical work but only barely so.

Some commercial applications have found
orounded grid unsatisfactory for this reason.
In at least one instance (not limited to a KW
input) they went to a high powered class “A”
amplifier to get away from diode distortion.

On today’s market are numerous fine SSB
exciters having 50 to 100 watts output. Dis-
sipating this power into the cathode of a
grounded grid stage is a natural, and is one
of the reasons this is often done. But this can
spoil the otherwise excellent suppression of a
good exciter. The Collins KWM-2, etc., is an
excellent example. This could be used to drive
two 4CX800A tubes in parallel in grounded
grid. However, instability and TVI in the ex-
citer have been commonly experienced when
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this was tried. (This is strictly the voice of
experience speaking. Please pass the aspirins).

This has been experienced in four separate rigs PREVERT ER
to this writer’s positive knowledge.
At the Jennings plant the amateur station 5“ & ] 44

(K6LSZ) is happily presided over by “Buddy”
Alvernaz WEDMN. Over the years Buddy has

solved many a knotty problem. So this problem THE BEST PREAMPLIFIERS AVAILABLE
was presented to him, and he figured it out in AT ANY PRICE — TRANSISTORIZED —
jig time. Neither the writer nor Buddy is aware | 3 yolt, NO NEED FOR EXPENSIVE HIGH
% Shyome 2oe Savig Omoitils same Qg " | VOETAGE SUPPLIES — LOW NOWE

so it may be a “first.

The solution is really quite simple. Add a | FIGURE—
diode to rectify the other half of the cycle. :
RN skt sinio vabtibor Tis boks gun 1 6 or 12 Meter model. . . $14.95 post paid.
that is good for rf and will handle the power
so a 6X4 was used. No doubt there are many
other rectifiers that will do the job, but the
6X4 works OK.

In Fig. 2 a diode has been added to the
grounded grid amplifier. This should be wired
in as close as possible from cathode to grid.
The internal rﬁsistance of the 6X4 is low , lets "klt" Togﬂﬂler
enough to match approximately the usual G-G
tubes. The addition of this d.iﬂyde has reduced | g% > Use YOUR Parts & PAPPY'S Wirings=
TVI and exciter instability in each case tried. | &%, S IRVING ELECTRONICS CO
It has been used in several KW 4CX300W Jj 45 POSTOFFICE B0X 8222 SAN ANTONIDA TEXAS
linears, one % KW 811A linear and one Zk

Send ftor free list of
more than 80 printed
circuit Kkits.

MOBILE POWER AT EXCEPTIONALLY LOW COST

Topaz Static Converters operate the majority of mobile transmitters and receivers. Through
new concepls in converter circuitry® these units deliver more watts [.;I r dollar than any coms.
parable unit. In addition, they are smaller and lighter in weight, and higher in efficiency. This
means incrensed savings through longer life of batteries and generators,

New models are now available designed specifically for or adaptable to the following applie
cations:

specifications:

Model CLOWDG** Forv Swan (all models), also adaptable to Colling KWAM-1 and KWM-Z.
Outputa: 600 VDC (maximum 415A4)
3'_'“ ‘-BL‘- ‘"lu.r:'j'ﬂlflﬂ I-.].q.} Eﬂ 1r ]-
0-120 VDC (plus or minus, A marimum 599 so

Internal primary power turn-on relay

GENERAL SPECIFICATIONS FOR ALL MODELS:

l‘rljl':l of Requirements: 11-15 YIDC, 18 volts nominal F*'Fffi :
Weight ! ..-'l m r.l 1ealelp i T lha Efficiency: 853
Power () i",f il : 250 W HFfr i Model C10X DG, 260 Waltls)

4“'1-"4'[ fir_ltl '; .:'--.J..-.p g milsnid [eie Pers-08 Fr |l."'| I & . ““Jﬂ'
Model C1OW : This wail bap asevasory 120 VAC, 400 C E *"; .rEI 'i A oufuwi. t'] Fr apccifcafions pame
o ohovr Wow ovial. BB o nassismennnbeoninsasnessssssss a =l ﬂ‘s-ﬂ'

Medel C10XDG For Collins KTWM-1 & KWM-2

Outputs: 800 VDC (3254 mazx.)
280 VDC (21A mazx.)
LC Filter and Relay
50 to —90-VDC Bias

$134.95

Madel C1OWDD Fer Gonset "G-T6"

Outputs: 650 VDC (3B54 maor.)
270 VDC (.13A max.)
LC Filler
Turn-on and High B4+ Relays

$119.95

i % - N = - | T : -..__
W*—mhm%’:ﬂr:u wr s

*Patent Pending.
**QWI12A (Swan part number) iz made by Topaz for Swan Engineering for
use with Swan Transcelvers. Order from your local Swan dealer.

California Residents Add 4% Sales Tax to unit price.
Enclose $£2 for Insured Parcel Post. No C.0.D. Orders.

TRANSFORMER PRODUCTS, inc.

3802 HOUSTON ST.. SAN DIEGO 10. CALIFORNIA - CYpress 7-4815

Order from loeal electronies distributor — I1f unavailable
order factory direct.
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4C X 1000 ETC

6X4
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4CW2000 linear, all grounded grid. Strange-
ly enough no more excitation is required.

Of course, a push-pull G-G stage would not
require this treatment. Also, it is thought that
it would be unnecessary if the Q of the tank
circuit of the exciter was sufficiently great.
However, this is seldom the case. A high Q
tuned circuit at the cathode of the G-G linear
amplifier would perhaps solve the distortion
problem, but would add another control to
the amplifier and would be difficult to switch
in case band switching was desired. In fact,
tentative calculations indicate this value of
L. & C to be impractical. An L-C with a Q of
30 and seeing a shunt load of 50 ohms would
require 26,000 mmid (.026 mfd) tuning ca-
pacity at 3.8 mec.

It should be noted that the 4CX1000 and

the 4CW2000 are rated for zero grid current.
A consultation with Eimac engineers reveals
that there are excellent reasons for this re-
striction. Futher, this is a very outstanding
tube for AB service. So no grid current is nec-
essary or advisible. Notwithstanding however,
at WBJAT a 4CW2000 has been in grounded
grid, Class “B” clamp tube, tetrode connected,
SSB operation for two years without difficulty.
But a 10K grid leak is used to limit the grid
currents. On voice, only a fraction of a mil-
liamp of grid current is read on a 2% ma meter.
On tune up, this may go to 1 milliamps for a
few seconds. Recently the 6X4 diode was add-
ed with the expected improvement,

Buddy has my thanks for another contribu-
tion to amateur radio.

.. « WEJAT

The Rate-of-Change Limiter, Revisited

Or, How To Do It With Diodes

INCE the rate-of-change noise limiter was
described in these pages (A New Noise
Limiter, page 16, April issue), a number of
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readers have asked about the possibility of
using crystal diodes instead of the vacuum
tube employed in the original design.

Despite the negative answers given to the
original questioners, it can be done—and inex-
pensively, too! See the photos for proof.

The only objection to crystal diodes in a
noise limiter at any time is that most common
types have too little back resistance to limit
properly. This is especially true of this cir-
cuit; the 1N34 and its relatives not only refuse
to limit properly, they distort the audio be-
yond recognition as well.

However, high-back-resistance diodes are

avallable at a price. That fact, coupled with
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TER-5000-50U DA-209/U | DCto30mec | SODD | 10,000 ‘
TER-5000.T0O U DA210/U | DC o 30 me 5000 10,000
TER-5000-300 U 2-30 mc 5000 10,030
TER-S000-600B | DA-201/U | DC 1o 30 me S000 10,000
TER-1B8KA-SD U DC w0 30mec | 18,000 36,000 ‘
|
TER-1EKC-50 U DC wo 3me | 18,000 | 36000 ‘
TER-I1SKA-TOU 18,000 | 36000
TER-1SKC-70 U | 18000 | 36,000
TER-ISK-G00 B - 28 m 18,000 | 36000
TER-I1SK-H00 BF 428 e ‘ 1 B .00 2 D)
| = i P B
TER-25KA-S0 U ID{ ' me | 25000 | S0.000
TER-25KC-50U l ! | 25,000 | 50,000 |
|
TER-25KA-TOU [ a2 OO0 | 50000
TER-2SKC-TO U 25000 | S0.000
TER-25K-600 B 4-28 mc 25000 | 50,000

For companion RF Broadband Transformers
reter 10 Sales Service Bulletin
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=8015.

To meet an increasing requirement,

a b KW

Average power (10 KW PEP)

dummy load at 50 ohm with measured
VSWR of 1.1 to 1 has been added to

TMC

SERIES

Other models feature:

50 ohm, 70 ohm, 300 ohm
and 600 ohm termination

DC to 30 Mcs coverage

Operating ambients of —40°C.
to +75°C

Low VSWR

Weather proof cases

Request Bulletin 8009

and Subsidiaries
OTTAWA, CANADA « ALEXANDRIA, VIRGINIA « GARLAND, TEXAS

The TECHNICAL
MATERIEL

LA MESA, CALIFORNIA « POMPANO BEACH, FLORIDA

CORPORATION

MAMARONECK, NEW YORK
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HARMONIC/TVI
PROBLEMS ??

GAVIN HAS THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS
WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 METERS—TUNEABLE LOW-PASS

MAVERICK

The only low-pass filter designed expressly for
6 meters. With 9 individually shielded sections

"and 5 stages tunable forming a composite filter

of unequaled performance. Providing the sharp-

“est cutoff with the lowest insertion losses, Less

than 1 DB loss. Handles 400 watts PI. 35 DB
rejection. Size 5” by 2” by 3”
. AMATEUR NET $516.95

MAVERICK II WITH POWER MONITOR
Sarhe as above but with 6 meter power indicator

“calibrated in watts output. Supplhied with 6 toot

cgble which plugs into receptical on filter.

Indicator Size 4” by 4” by 484",

Slant Face, Reads 0-50. 0-400 watts.
AMATEUR NET $34.95

2 METERS — BAND-PASS

MODEL BP-144

A narrow band-pass filter with 6 mc pass band
and 146 mc center frequency. Less than 1 DB
insertion loss. At least 35 DB attenuation of

harmonics out of pass band. Handles up to 185
watts PIL.

Size 4” by 214" by 2V4".
i AMATEUR NET $11.85

80 THRU 10 METERS—SECOND HARMONIC
FILTER

MODEL F810

Five separate filters housed in one package and
selected by a front panel switch. Each filter is
tuned for maximum attenuation of the second
harmonic for that particular band. Second Har-
monic Attenuation—35 DB. Handles up to 1 kw.

Size 5” by 6” by 4”.
AMATEUR NET $24.75

MODEL LPF 80-40-20-15 or 10

The above filters are available in single band
packaging for each band. Specifications are the
same as F810.

Size 5” by 2” by 3”7 AMATEUR NET $7.65

Write for complete brochures.

See your local dealer or order direct from . . .

Gavin Initruments, Jnc.
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Depot Square & Division St.
Somerville, New Jersey

availability of a number of special computer
diodes of unknown characteristics, prompted
construction of the unit shown on a small piece
of Vectorboard, followed by extensive experi-
mentation.

Incidentally, the Vectorboard construction
used here is ideal for such a project; the push-
in terminals (Vector type 9.4) allow good
connections to be made without soldering.
This, in turn, allows easy change of compo-
nents, yvet the final working unit is ready to
be installed. The unit shown in the photos
is the actual breadboard—not a prettied-up
copy built later!

Since the special computer diodes were
available, they were tried first. The only thing
this proved was that millimicrosecond switch-
ing capabilities and super-high-conductance
don’t necessarily correlate with high back re-
sistance. Some of the units eliminated noise,
but these eliminated the audio too. Others pro-
duced excellent audio, but emphasized the
noise.

Just before taking $2 in hand and rushing
out to buy a 1N497 silicon diode (reverse cur-
rent 14 wmiecroamp at 50 volts!), an old but
not-too-well known trick was remembered. You
may have been wondering what the transistor
shown in the pictures is doing in the circuit;
the mystery is about to be unveilled. So far

A/C QUT
IMEG
IN34 00K
—K ? * VWA
NC == 0.
%2?& I30K
=20 |
IEH% 2N|70
¢ — ¢
0.01 = L g
o —& I - O GND
1 MEG% 1'53 %33?*
AUDIO
A O OUT

| MEG
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finish coat.

HAM and INDUSTRIAL TOWERS

All Tri-Ex Towers and accessories feature a triple coated finish for maximum
weather protection; (1) iron phosphate rustoroof undercoating, (2) newly de
signed durable epoxy resin prime coat, and (3] baked auto-type enamel

HM SERIES
CRANK-UP/CRANK-OVER
2 WAY HINGE OVER TOWER

New Two-Way-Hinge-Over Pilot Base, either in
concrete or earth mounting models, eliminates
climbing . . . eliminates cranes or A-frames
.+ » eliminates “antenna parties” (one man
job) . . . gets your beam up faster . . .
gets you on the air faster.

3-STEP INSTALLATION

l—Install foundation unit either directly in
earth excavation, or concrete, as desired.

2—Attach upper base unit and fasten tower
to lower bracket.

3—Raise tower to vertical position with 9-to-1
winch on pilot base, swap holding bolt
positions, and you have a hinged, crank-
up/crank-over SELF-SUPPORTING tower.
That's all there is to it!

The new Tri-Ex series is available in 37 and
54 foot models (actual full height is exclusive
of mast). Design of tower permits use without

Tower Raising and Lowering
and Rotating Unit for HZRN Series
Model RLRH-50

guying, and the unique 30-degree bracing ol
alternating design assures highest degree ol
strength and wind resistance.

HEAVY DUTY SERIES
Model HDM-237
Model HDM-354

37 feet
54 feel

2 Section
3 Section

See your distributor for complete literature
and prices on the complele line ol Tri-Ex
Towers, or write direct to:

HZRN SERIES

ROTATING TOWER

The new HIRN Rotaling
Tower is completely redesigned
for smooth, frictionless rotat-
ing and roising and lowering.
Featuring increosed sirength
and greater weight, il meels
and surpasses RETMA and UBC
Building Standards.

The complete tower and an-
tenna rotate on twelve large,

sealed precision ball bearings

at the 20° level, and on a heavy
duty, flange type, self-aligning
ball bearing al the base. No
guying is necessary.

The tower is equipped with
a 35 to 1 Timken roller bear-
ing, sealed worm geor drive
raising winch. You con motorize
for full remote conirol with the
oid of Tri-Ex accessories.

All HEZRN Series lowers ore
shipped complete with rotating

TRI-EX TOWER CORP.

base, 2 roller chain sprockels
and drive choin, cronk, and 3

concrete anchor rods and

broces. Full engineering colcu-

._‘_;I“
2
. 1|#} 7

_..___‘LL._

Erfenng sorsang Dol o

lotions and data cre ovailoble

e |

upon request. + ¥

Model Height Weight r," = ‘
HZR-237N 37° 510 Ibs. -
HZR-354N 54' BOS Ibs. . |

HIR-471N 71' 1235 lbs.

TRI-EX TOWER CORP.

Write for catalog showing completie line of Towers and Accessories

2920 W. Magnolia, Burbank, California

as this circuit is concerned, it’s not a tran-
sistor at all—just a good noise-limiting diode.

It’s inherent in junction transistor construc-
tion that the emitter-base junction has extra-
high back resistance. Your only problem in
making use of this fact is in determining
which should be considered the cathode: emit-
ter, or base.

The unit shown uses a GE type 2N170
NPN rf transistor; with the NPN transitor,
the base becomes the anode and the emitter
is the cathode. If a PNP transistor is used,
the connections will be reversed.

How does it work? Happily, 1t performs at
least as well as the original vacuum-tube unit,
at a great saving in space. Tubular ceramic
capacitors were used in the 82- and 20-mmf
positions; even more space can be saved by
substituting disec ceramics for the paper tubu-
lar 0.1 and 0.01 mf units too.

In addition to saving space, eliminating
heater-power problems, and getting away from
the associated problem of hum, this ecrystal-
diode version of the rate-of-change limiter in-
cludes a couple of other features not found in
the tube-type model. It provides AVC voltage,
and allows you to retain the receiver’s original
volume control.

The original eircuit, developed for use in
TV sound channels where AGC is developed
from video information, made no provision for
AVC. However, the voltage across the 0.1-mf
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capacitor is suitable for AVC use; addition
of the 1-megohm resistor as shown will isolate
the AVC line enough to provide perfect op-
eration. If slower release time is desired,
capacity can be added to the AVC line, ex-
ternally to the detector-limiter circuitry.

In the original circuit, also, the volume con-
trol value was fixed at 1 megohm; the limiter
must still see 3 1-megohm load impedance, but
this is now provided by a fixed resistor across
the output and the existing volume control is
isolated by another 1-megohm resistor in
series. The series resistor causes 6 db audio
loss, but this is seldom serious.

For testing, the semiconductor limiter was
installed in a vintage Super-Pro; the AVC line
for the Super-Pro if strip was disconnected
and reconnected to the limiter AVC takeoff.
Under these conditions, 8 volts of AVC vol-
tage were developed on the strongest signals;
detector overload proved impossible; distortion
was not detectable by ear; and, finally but
far from least, ignition noise and other “sput-
ter” went away as if a switch had been thrown
when the limiter was cut into the circuit.

NOTE: Vectorboard and the type 9.4 ter-
minals are available directly from Vector
Electronic Co., 1100 Flower Street, Glendale 1,
Calif., if your favorite distributor doesn’t stock
them. Write to Mr. Floyd Hill, general sales
manager, and tell him you saw it in 73.

. <« KJKX/6

39



Go Linear...

Stay Linear...
with Heathkit
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HEATHKIT AMATEUR MONITOR 'SCOPE...just $59.95

1. 3" CRT 2. Neckshield minimizes external field effects 3. RF attenu-
ator accommodates 5w to 1 kw power levels 4. Rear panel RF feed-
through connectors and input and output jacks 5. Compactrons for
space-saving layout 6. Sweep frequency adjust with “clamp" position
to prevent CRT burns under SSB no-modulation conditions when
using trapezoid function 7. Wave envelope, AF or RF trapezoid selector
8. Built-in single or two tone test generator 9. Horizontal gain 10. Hori-
zontal position 11. Vertical position 12. Vertical gain 13. Focus

14. On/Off /Intensity

Go Linear with the Heathkit Desk-Top Kilowatt...$229.95
Stay Linear with the Heathkit Monitor 'Scope.....$59.95

Put this space-saving twosome to work in your shack for a
clean KW of single sideband. The "Warrior" in a short time
has justly earned a world-wide reputation as the finest watts-
per-dollar value anywhere in kilowatt linears. QSO an ama-
teur who has one, there are hundreds on the air. The new
Heathkit Monitor 'Scope is especially designed for hams
with useful patterns for checking '‘flattopping” and non-
linearity in SSB linear amplifiers, observing modulation
characteristics of AM and SSB transmitters, and monitoring
the quality of received signals. Send for free specification
sheets on these ham-engineered, quality kits from Heath.

HEATHKIT DESK-TOP KILOWATT LINEAR...$229.95

FREE
CATALOG!

Send in today for
your free 100-
page catalog.
Over 250 kits

in this most
complete catalop
of kits. Every
piece 1s top
quality . . . save
up to 509

1. Four 811A's 2. Fan cooling 3. 5-50 hy. swinging choke 4. 8 ufd, 2 KV,
oil-filled filter capacitor 5. Two 866A's 6. Monitor scope output with
level control 7. 1500 v. Power transformer 8. Internal RF shielding
9. Loading control 10. Band switch, 80 through 10 meters 11. Power
and High Voltage interlocked switches 12. High Voltage pilot light
13. Power pilot light 14. Relative Power sensitivity control 15. Meter
switch with Grid, Plate, Relative Power, and High Voltage positions
16. Tuning control with band markings 17. Meter

HEATH COMPANY

HEATHEXEIT"

Please send my FREE 100 page 1962 Heathkit Catalog

Name

— S S S S ——— —————————— — A — m— e — e —— . —— — —

Benton Harbor 11, Michigan

Address

City State

T e —— . — T T O T Cm e

— T — —

S S o o s ke o ]

—-—



Quad Mode Monitor

Part I of this article, published last

month, went into details on the design

and operation of this recerver. Now for
the construction details.

First if

First module constructed after analyzing all
associated circuits was the 1600 ke intermedi-
ate frequency amplifier. This unit was built
on a aluminum chassis formed on a sheet metal
brake and measures 2”"x9%"”x1%”,

Four Miller if transformers and three 6BA6
pentodes are used in this strip. The first three
transformers, Miller 913-W1 tuned to 1600 ke,
are the amplifiers and the limiter. The fourth
transformer, Miller 913-WD tuned to 1600 ke,
i1s the discriminator. Since high gain was re-
quired in this strip for broad AM mode, the
above transformers, which are slug tuned, were

selected due to their high gain and good stabil-
ity.

John Wonsowicz W9DUT
4227 North Oriole Avenue
Norridge 34, lllinois

In conversion to lower if frequency the sig-
nal is amplified through only one stage of
1600 ke and is coupled to the 6 BE6 second mix-
er through a 33 mmfd NPO capacitor right at
the grid of the second 6BA6 amplifier shown
in the schematic.

To follow the broad AM signal further, let’s
look at the limiter stage. You will notice that
the grid of the 6AU6 limiter is coupled to the
preceding transformer by a 13 mmfd NPO ca-
pacitor, but the secondary of this transformer
ties in to the 6AL5 dual diode, making it the
AM detector ANL and AVC all in one envel-
ope. This detector and tow high gain 1600 ke
stages are used in the broad AM mode of re-
ception. Now, switching to fm mode, the B+
is fed to the limiter stage and the audio from
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mmmmmmmmmmmm
.........

A

i

e
el

- _; - - _;:I -—

.-Et

.+'\"l\: ':.__

%

fouriC e |
S

ol

73 MAGAZINE



1600 ke if Module: Aluminum chassis 2" x 915" x 15."

Three Miller 913-WI and one Miller 913-WD +trans-
formers. Two 6BA6 pentodes as amplifiers, one 6AUS
limiter in this module. The 6AL5 discriminator is on
main chassis.

6ALb Foster-Seeley diseriminator is coupled
through the multi-mode switech into the audio
amplifier. This 6AL5 is grouped with the three
other detectors on the main chassis between the
1f strips.

A cut-out provided in the main chassis
measuring 1% ”x8%” over which the if module
is secured with 6-32 machine serews. In this
fashion, rigidity was added to the main chassis
and removal or addition of components in the
module presents no problem. Peaking the but-
ton cores of the transformers is also accom-
plished through this cut-out.

As shown on the schematic, the circuitry is
straight forward. However, keep in mind to
make all grid and plate connections as short
and direct as possible to prevent unwanted re-
generation resulting from high gain., Also re-
member to bring out a lead from the junction
of the two 68 ohm cathode resistors to the HK
pot on the front panel which is used as the if
gain control. Since two of these stages can be
biased highly with this system, overloading of
this strip is prevented. After this strip was
completed and tested, it was tuned to 1600 ke
since that frequency seemed to be clear of
strong commercial stations and then the if
was shelved until the rf unit demanded it for
tracking.

Front End

Now that a basiec unit for tracking of the
front-end is completed let’s start on the
“orand-payyp.” As you have guessed, this
module is most difficult, so extra precautions
should be taken to achieve utmost stability,
sensitivity and of course, good tracking. There-
fore, to start off on the right foot, a rugged
foundation should be used and nothing less
than 1&” aluminum plate should be considerea
as the base. The plate in this receiver meas-
ures 77 x 10” by 3" is of hard drawn alumi-
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GOOD MOBILES GO

MOBILE ANTENNA
10-15-20-40-75- METERS

MO-Z2 MAST

MO-1 MAST

- D,

RM-75
= P

RM-40
———— W ]

RM-20
e LT

RM-15

Buy only the mast and
resonators for the bands
vou operate. NO NEED
FOR MATCHING DE-
VICES, NO FEED LINE
LENGTH PROBLEMS.
Use any length of 52 ohm
cable. New, efficient con-
cept of center loading.
Fach resonator has a coil
specially designed for
maximum radiation for a
particular band. Center
frequency tuning is by an
adjustable stainless rod in
the resonator. The fold-
over aluminum mast per-
mits instant interchange
of resonators. Mast folds
over for garage storage.
Mast has 3/8-24 base stud
to fit standard mobile
mounts, but will perform
better with New - Tronic
mounts. Power rating is 75
watts dec input A.M. - 250
watts PEP input for SSB.

=
RM-10

Mast and resonator
in mobliling position

=

ast and resonator
folded over

RESONATOR WILL WORK PROPERLY ONLY IF USED

WITH MO-1 OR MO-2 MASTS. ANTENNA ASSEMBLY
CONSISTS OF 1 MAST and 1 RESONATOR.
MODEL DESCRIPTION TOT. HGT. of ASSY. NET

MO- 1 54" mast folds at

15" fr. base Rear deck or fender $ 7.95
MO- 2 54" mast folds at

27" fr. base Bumper 7.95
RM-10 10 meter resonator | 80" max. - 75" min. 5.95
RM-15 15 meter resonator | 81" max. - 76" min. 6.95
RM-20 20 meter resonator | 83" max. - 78" min. 7.95
RM-40 40 meter resonator | 92" max. - 87" min. §.95
RM-75 75 meter resonator | 97" max. - 91" min. 11.95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

MODEL BM-1

Flat alloy steel strap

shape bumper, large or small. *‘J"
bolts require only 14" clearance

between top of bumper

body. Heavilv chrome plated 115"
die cast Zamak ball has

thread. Adjustable for t
tical position. Gray Cyco

Heavily cadmium plated.. . $6.95

fits any

and car

35"-24
rue ver-
lac base.

BUMPER MOUI!I'

Ask vour distributor to show you these and
other fine NEW-TRONICS products. Write for
literature on the complete NEW-TRONICS line.

NEW-TRONICS CORP.

Cleveland 13, Ohio

3455 Vega Avenue
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num to which right angle shield partitions
were secured by 4-40 machine screws on the
underneath side. These partitions not only add
rigidity but also act as coil shields and serve
as brackets for the ceramic band switch as
seen in the photo. The switch was assembled
from standard parts which are as follows:
Centralab shaft assembly 302, six PA-1 single
pole 2 to 12 position ceramic wafers and one
tyvpe 31 phenolic wafer, The phenolic wafer 1s
used in switching neon pilot lites on the front
panel to indicate the band in use. Ordinarily
this type of switch is not used in band switch-
ing communication receivers, but it worked out
very well in this receiver.

If you have studied schematicg of all band
commercial receivers, you have perhaps noticed
the difficult switching arrangement of wafers
in a complicated assembly. Normally what is
done is this; besides switching in different

remedies were necessary throughout the entire
tuning range of the front end.

A coax antenna connector is mounted on the
last partition so that the antenna or the output
of converters could be brought right up to
the switch, thus avoiding long leads. A short
piece of coax is connected to this input and
soldered to the antenna input connector on the
back of the main chassis as shown on the photo.
This method of shielding the input eliminates
possibility of picking up stray unwanted sig-
nals, which can become a problem with sensi-
tive front-ends.

All rf coils are Miller high Q unshielded slug
tuned coils listed in the parts list. Originally,
the oscillator coils above the broadcast fre-
quency were phenolic type but were rewound
on the slug tuned ceramic coil forms that
were on hand. Nothing has been gained in
making the change since phenolic at frequency

" e * |

ANT NF AMD OSC COLS ARE Sw MILLER #63H O UNSHELDED COLS - SEF COL CHART  ALL FOED CAPAOTORY AAE WMC DISCAPS.

r

sections of the tuning capacitor, the unused
coils are either shorted out or grounded, to
prevent suck-outs and stray coupling. This is
good engineering practice but a very confus-
ing arrangement. Besides, a switch of this
kind cannot be purchased over the counter, it
has to be specially built.

The simple switch used in this receiver pre-
sented only one difficulty, but was immediately
rectified by inserting a shield between the
broadcast oscillator coil and the adjacent band
two oscillator coil. What was happening is
that the close proximity of the two coils cre-
ated a suck-out on band two at about 3 me. The
reason was that the broadecast oscillator coil
was self resonant at 4.6 me and when a signal
of 3 me on band two was tuned in, the oscillator
coil being at 1600 ke above the signal fre-
quency was weakened by absorption of the ad-
jacent coil. In other words it worked like a
grid dipper. The aluminum shield between the
two coils solved the problem and no further
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up to 30 mec is quite stable and does not war-
rant the trouble.

A slight modification of the broadecast osecil-
lator coil was required since it was designed
to be used with a lower if frequency. This was
a simple matter of peeling 10 turns to get up
to the higher if used in this unit.

As noted on the coil list, band 4 uses the
same type of coils as band 3, with only the
oscillator coil modified by peeling off 3 turns.
Of course the slugs in band three are set deeper
into the coils to lower the frequency.

Notice on the frequency list that the broad-
cast frequency coverage is only 500 to 800 ke,
This was done to simplify construction of the
front end and to use only one tuning capacitor
for all the bands. Since the main tuning ca-
pacitor had to be stripped down to the value
listed, a range of 300 ke on the broadecast band
was all that could be covered. Of course the
frequency could be shifted up a little higher
and a greater spread could be had, but the in-
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__RESINITE ADJUSTABLE
R.F. COILS

J. W. MILLER COMPANY

5917 South Mair: St., Los Angeles 3, Calif,

[AVAILARGLE THROUGH YOUR LOCAL DISTRIBUTOR)

terest was mainly on the distress frequency of
500 ke and the Conelrad frequency of 640 ke,
letting the additional broadcast frequencies fall
where they may since no attempt was made
to cover the entire range.

The very important item of this rf module
i1s the main tuning capacitor which was pur-
chased in a surplus house for practically noth-
ing. Having good bearings and good alignment
of plates, it had to be modified by removing
some plates, since the original capacities were
250 mmfd per section. It was also modified
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The rf module showing the line up of tube sockets
and the method of fastening of the added 6" brass
shaft.

mechanically by altering the frame and adding
a worm drive; a couple of drive gears with an
additional shaft running parallel to the ca-
pacitor shaft so a large dial could be fastened
to the front end of this shaft and motor limit
switches could be provided at the back of this
shaft. On the worm drive shaft a 4 inch alumi-
num dise was fastened, partly projecting
through the front panel, to be used as vernier
tuning. The top side of this knurled dise serves
as a reduction drive for the motor. This can
be seen on the photo. The 4” aluminum disc was
made from % inch flat stock and fastened to a
hub turned out on a lathe.

A small de reversable motor fastened to a
rigid bracket drives the 4" dise¢ by friction
through a 3§” rubber covered pulley on the
motor. A detailed illustration of this assembly
would be superfluous, since those interested in
copying this design will have their own ideas
for fabricating and assembling of similar
parts.

The perforated box seen in the picture is a
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cover under which is housed the 25 volt de
supply for the motor. This unit is assembled
on a aluminum plate that serves as a chassis,
and this in turn fastened to the main capacitor
dust cover.

In altering the capacity in each of the three
sections, a Tektronix-Type 130 L, C, meter was
used which simplified the work and produced
accurate results. However, since a meter like
that is seldom found in a ham shack, an al-
ternate method reasonably accurate could be
done in the following manner.

In purchasing a tuning capacitor the max.
and min. capacity is generally specified. With
this knowledge on hand, count the number of
rotor and stator plates, then divide the total
section max. capacity by the total number of
plates. This gives you the mmfd per plate.
Knowing this, its just a matter of removing
the rotor plates (these are easier) to get the
desired max. capacity in each section. The max.
capacity in the oscillator section should be be-
tween 95 and 100 mmfd and the max. capacity
of the rf and antenna sections should be 125
to 130 mmfd. A word of caution! When buy-

o
e
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Main Chassis showing rf module and the two if
Modules in place.

Notice the modified tuning capacitor with the
added worm drive and the &" shaft with the hub to
which the plexiglass dial will be secured. The far end
of this shaft has the cam to operate the limit switches
for drive motor. The shaft extending below the capaci-
tor belongs to the band switch.
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ing capacitors of this type, be sure that the
unit is ruggedly built with good front and
back bearings and good alignment of plates.
Otherwise, you might experience frequency
shift, instability and microphonics, so common
in bargain variables.

RF Circuit

Now that the front-end mechanies are out
of the way lets take a peek at the circuit. The
three tubes are parallel to the capacitor and
are placed within 1” on center from the frame.
The first tube nearest the front panel is a 6C4
hf oscillator, next is the 6BE6 mixer and the
farthest one is the 6AK5 rf amplifier that re-
placed the original 6BA6 because of better per-
formance. Shown on the schematic are the
jumpers in the switch wafers from band 4 to
band 6; this is done so that in position 6 the re-
ceiver is used as a if strip for the xtal con-
verters that feed into band 4 antenna circuit
through the .001 capacitor, but the antenna it-
self is grounded. A slight shift in frequency
was apparent due to the increase in inductance
of the coils through these jumpers. Since the
dial was hand calibrated on all bands, includ-
ing the converter bands, that presented no dif-
ficulty.

The rf socket is wired so that tubes, such
as 6AUG6, 6AGS5, 6BA6 and others can be used
as replacements with slight loss of gain. This
1s accomplished by the usual method of tying
the suppressor grid to the cathode, adding a
little self bias by the 68 ohm fixed resistor
and connecting this resistor with the 5K pot
on the front panel used as the rf gain control.
This cathode circuit is by-passed for low and
high frequencies with .02 and .005 ceramic
dise capacitors as shown.

The grid of this stage returns to the AVC
bus, through the isolation resistors indicated on
the schematic and is coupled to the tank circuit

85 K C Module: Aluminum chassis is 134" x 8" x 14",

Three 85 kc variable coupling transformers; coupling
adjusting bakelite rod under the knurled caps in center
of transformers.

Two 6BAb6 pentode amplifiers.

through a 50 mmfd capacitor. From the stator
of the main tuning capacitor (antenna section)
a lead is brought out to the 50 mmfd trimmer
on the front panel that is used as the antenna
trimmer.

The plate of the amplifier returns to the arm
of the ceramic band switch and the cold by-
passed end of all rf coils tie together and con-
nect through the 5 ma S meter to B+ as shown
on the schematic.

The meter has a 100 ohm pot for zero ad-
justment and this is placed on the front panel
just below the S meter. This arrangement pro-
vides flexibility in signal strength readings,
since the meter can be set for zero noise ref-
erence, when giving reports.

The final mixer stage is the common variety
of 6BE6 pentagrid converter, using separate
injection as shown on the rf schematic. Coupl-
ing capacitor which is a 14 mmfd NPO is used
to bring the signal from the high frequency
variable oscillator to the mixer. This coupling
capacitor can be varied slightly, however, this
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YOU CAN'T BEAT THIS KIT FOR VALUE!
P& FL

LA-400C

800 WATTS PEP Bl a
ONLY $179.95* <

IT'S EASY TO ASSEMBLE AND WIRE — QUALITY THRU AND THRU

The P&H LA-400-C is not an ordinary kit, because
a lot of the assembly has clready been done for
you, The plate transformer, filter choke, plate tuning
capacitor etc. are mounted. Plate coil and band
switch are assembled and mounted, Output loading
capacitor network is assembled; in fact — about all
you have to do is mount small parts, mount sockets
and finish the wiring. As for performance — just
ask anyone who uses an LA-400-C. Just compare
his signal with the so-called “talking kilowatts” —
it will be mighty hard to tell 3 DB difference. The
difference in cost will pay for a good scope, plus
a top notch receiver. One other point — Where else
can you get a warranty such as P&H gives you on

the LA-400-C ?

ONE YEAR WARRANTY
ON ALL PARTS AND TUBES!'!

E’“M"ﬁf‘”“‘ R R

The 80 thru 10 meter band-switching pi network is
designed for BO0 watts PEP SSB, 400 watts CW, FM
or FSK and 230 watts Linear AM (controlled carrier)
or 185 watts (constant carrier) with 50-70 ohm out-
put. Popular 100 waott SSB exciters require no
swamping or matching networks to drive the low Z
untuned input. Grounded grid circuit uses four 1625's
or 837's on customers request. Meter reads RF drive,
plate current, RF amps output. New modern compact
9” X 15" X 102" gray cobinet also contains power
supply using B168's. TVl suppressed, Parasitic Free.

* Prices effective June 15, 1962

LA-400-C Wired & Tested. . ... .$219.95
Slightly higher West of Rockies.

% % ELECTRONICS INC.

value proved to be optimum in this arrange-
ment of band switching. Oscillator injection is
varied to a large degree in an arrangement
where band switching is used due to the varied
output of the oscillators, so a compromise must
be made by selecting the proper coupling eca-
pacitor to tie the injection voltage in the
proximity of 10 volts on all the bands.

Higher injection, by using larger capacitors,
will increase the signal strength slightly, but
will also bring in a lot more noise. Lower
injection voltage will decrease the over all
sensitivity of the front end.

The plate of the mixer ties into the 1600 ke
if transformer as shown.

Oscillator tube is a 6C4, connected in a Hart-
ley circuit and drift compensated with a 2
mmfd N750 ceramic capacitor and the 47 mmifd
N1500 grid blocking capacitor, as shown on the
schematic. A 2 mmfd NPO, in series with a
10 mmfd variable capacitor, is soldered to the
cathode of this tube and is used as fine tuning
in the SSB or CW position. Front panel en-
graved as “Osc Cal.”. The plate of this 6C4
returns to the OA2, 150 volt regulator tube.

Second if

With two modules out of the way, the low
frequency if strip was next on the agenda.
This unit is similar to the 1600 ke if but the
fabricated chassis measures 13” x 8” x 18”7,
for which a cut-out in the main chassis was
made 1" smaller all around. The three 85 ke
transformers used in this module have means

SEPTEMBER 1962

424 Columbia * Lafayette, Ind.
of adjusting the coupling by a bakelite rod
located in the center of the transformer. Coupl-
ing from “ecritical” to ‘“overcouple” can be
varied by this rod which separates the pri-
mary coill from the secondary. Those of you
that have these transformers for this project,
adjust the transformers by separating the coils
out as far as they will go, and then peak the
air trimmers to the center frequency. You will
notice a slight loss of gain, but you will sharp-
en the response to the point of separating most
signals in the ecrowded bands.

Alternate way of building this module is to
use 50 ke Miller transformers 1898-AX which
have a band pass of 1500 cycles making it a
very selective i2f strip.

AVC TIE POINT

SEE 1600KC IF MODULE
M ™ 12 6BEG
D) PIN NO. 7

LOW FREQ (85 KC) DETECTOR, ANL AVC

47
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The circuit, as per schematie, is quite stand-
ard and no mention of small components are
necessary since they are all listed in the parts
list or shown on the drawings.

The second mixer is also a 6BE6 pentagrid
converter tube with separate injection oscilla-
tors consisting of a 12AT7 wired as dual xtal
oscillators, using erystals of 1515 and 1685 ke.
The oscillators can be turned on by grounding
the cathode of each triode through a single
pole double throw toggle switch placed on the
front panel and engraved USB or LSB. Either
oscillator is used in the sharp AM position
but in SSB, upper or lower side band can be
selected. This oscillator is only active when
the mode switch is in sharp AM or SSB po-
sition.

The AM detectors, as indicated in the sche-
matie, are 6AL5 which serve as detectors, auto-
matic noise limiters, and AVC generators.

The FM diseriminator is the old stand-by
Foster Seeley and AVC voltage is taken at
the junction of the two 100 K resistors and
fed through a 4.7 meg resistor to a junction
terminal of the AVC bus. At this point 1t 1s
filtered by the .05 capacitor and fed to the
stages requiring AVC control. The product de-
tector is a 6BE6 converter tube with separate
injection oscillator which is the 6C4 BFO mod-
ule. The injection is to grid pin No. 1 of the
6BE6 through a 100 mmfd capacitor. The 85
ke signal is fed into signal grid pin 7 of this

PRODUCT DETECTOR

(SWITCH
oK WAFER 2)
T MW ——= B+ SEEMODE
J_ 00 SWITCHING
1
' I ' ook 295  mooe
— —'W SW
= WAFER 3
6BE 0l
B85 KC 6 AT~ 470
SIG I( 12 mmf
PO _—
4TOK ~ 1
= 100 — -:7

BSKC BFO INJECTION

SWITCHCRAFT 350I
F P. JACK —

47K
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C AND 1650 KC
WITH 50KC

e

R e o
: i
SR i i e L Wt B S Tt

tube. The signal output is at pin 5 through
the RC network, which connects into the mode
switch.

Bottom View showing the ceramic band switch and
the aluminum partitions for shielding of the rf coils.
Shown also is the gear driven mode switch and just
below the gears mounted on the back of the chassis
is the ""tone module." The coax antenna cable and con-
nector is also shown running to the rf partition. Before
the final adjustment of the rf coils, the bottom plate
13 x 17" made of aluminum is secured for good shield-

ing.

The audio section is a 12AT7 voltage ampli-
fier and a 6AQ5 as a power amplifier which
drives a Stancor A-3822 output transformer.
The secondary of this transformer is shunted
with a No. 44 pilot lamp to protect the voice
coil on the 4” built-in speaker. This speaker 1s
disabled by inserting a phone plug into either
the front panel jack or the rear jack when
using a larger speaker or low impedance
phones.

The mode switch located at the far end from
the front panel is a ceramic two wafer 2 pole, 6
position per wafer Centralab switch No. 2011
with the stop set for 4 positions. This switch
is mounted on a bracket fastened to the main
chassis and is gear driven for the purpose of
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BARKER & WILLIAMSON
MODEL 6100 TRANSMITTER

Aith the AL New

CRYSTAL CONTROLLED
FREQUENCY SYNTHESIZER

Establishing A New Standard of Frequency Stability!

The Barker & Williamson Model 6100 Transmitter has been engineered
and built to give the discriminating operator the ultimate in SSB and
CW operation.

The crystal lattice filter method of sideband generation is employed.

Excellent sideband suppression, advanced ALC circuitry, and many other
features are included in this ruggedly constructed transmitter.

Delivery: September . . .. . Price $875.00

DROP US A CARD (DEPT. 14) FOR COLORFUL, DESCRIPTIVE BROCHURE!

BARKER & WILLIAMSON, Inc.

Radio Commumcation Squipmemt Gince 1932
BRISTOL, PENNSYLVANIA ¢ STillwell 8-5581

FRicE asl RFLCiFIC EUEJIET TD CHANGE WITHODUT BOTICE
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locating this switch right at the detectors.
Shielded wires are unnecessary because of the
very short leads to this switch. The switching
of operational mode is accomplished by select-
ing the detectors and at the same time feeding
B+
“schematie.

power supply is of a full wave design,
using a 5Y3 rectifier and a PC8405 Stancor
power transformer, with a Stancor C1421 ﬁlte;r

the desired part of the circuit as shown

5
Pomoace i
e e

choke. An 8 mfd input capacitor and a 100 mfd
filter capacitor at the output makes a hum free
power source. Since a large number of tubes
are used in this receiver, the heater supply
was insufficient in the power transformer alone,
so an additional filament transformer had to
be used and the heaters currents so divided
that neither transformer was overloaded. The
filament transformer is a Stancor P6466 a 3
amp job. Voltage regulator which is a 0A2,

s

oo X

e
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ZENER DIODES

QX LY\ V/EE

RECTIFIERS
100ma 1000piv hi-V silicon $1.70
100ma 1500piv hi-V silicon 2.25
100ma 2000piv hi-V silicon 2.95
100ma 3000piv hi-V silicon 4.45

4 watt 20% 4.3piv $1.15
34 watt 209% 6.2piv 1.15
34 watt 20% 8.5piv 1.15
34 watt 209% 15. piv 1.15
34 watt 20% 22. piv 1.15
1 watt 209% 4.3v 1.35
1 watt 209 6.2v 1.35
1 wott 209% 8.5v 1.35
1 watt 20% 15. v 1.35
1 watt 209 22. v 1.35
Double anode 6.3v -+20% 50

TRANSISTORS
Similar CK721, CK722, CK786 2 for 60¢

PNP repl'm’t 4-trans radio 2.10

PNP repl’'m’t 5-trans radio 2.45

PNP repl’m’t 6-trans radio 2.75

DIODES

10 for

German'm replaces 1N34A .... $0.98
Similar TN137, 1N137A, 1NI138,

ECE o sl e e e e eare’a . 1.20

Gen. purp, glass silicon ...... .98

R-f gen. purp replaces TNB2A .. .98

NOTE: All semiconductors listed above are NEW-CLEAN! Fully guaranteed. Subject to your approval.
MADE and individually tested to meet above ratings.

ALCO ELECTRONIC

SEND FOR FREE CATALOG

Order Direct
Shipped Prepaid

500ma 200piv epoxy, sim. IN2069 .30
500ma 400piv epoxy, sim. IN2070 .40
500ma 600piv epoxy, sim. IN2071 .70
750ma  50piv replaces 1N599 A1
750ma 100piv replaces TN600 .20
750ma 200piv replaces 1N&02 33
750ma 300piv replaces TN603 39
750ma 400piv replaces 1N604 .48
750ma 500piv replaces 1N605 60
750ma 600piv replaces 1N606 75
750ma 700piv — 5
750ma 800piv — 1.25
750ma 900piv -— 1.50
750ma 1000piv — 1.95
750ma 1500piv — 3.25
750ma 2000piv — 4.15
2amp  50piv replaces TN2026 .17
2amp 100piv replaces 1N347 30
2amp 200piv replaces TN2027 .45
2amp 400piv replaces 1N2029 .90
2amp 600piv replaces 1TN2031 1.35
2amp 800piv replaces 1N1236 1.75
2amp 1000piv replaces 1N3366 2.90
2amp 1500piv mplu:es IN3371 4.70
2amp 2000piv 6.50
2amp Cont. Rect. 51mlll:ll' 2N1600 3.50

2amp
2amp
2amp
2amp
2amp
2amp
2amp
2amp
2amp
12amp
12amp
12amp
12amp
12amp
12amp
12amp
20amp
25amp

25amp
25amp
25amp

25amp
25amp
50amp
50amp

50amp

50amp
50amp
50amp

SAVINGS ON NEW
SEMICONDUCTORS !

RECTIFIERS

50piv axial lead $0.15
100piv axial lead o b
200piv axial lead .40
400piv axial lead .85
600piv axial lead 1.20
800piv axial lead 1.60
1000piv axial lead 2.80
1500piv axial lead 4.30
2000piv axial lead 6.00

50piv replaces IN1199 .75
100piv replaces TN1200 1.20
200piv replaces 1N1202 1.75
400piv replaces TN1204 2.60
500piv rapiutEs IN1206 3.75
800piv 6.90
1000piv — 9.50
to 400 piv. Cont. Rect, 14,00

50piv replaces 1N248A 1.50

100piv replaces TN249A 2.50
200piv replaces 1N250A 3.70
400piv replaces IN2136A 4.75
600piv replaces TN2138A 7.75

800giv — 10.00
25piv B 2.70
50piv similar IN411B  3.98
100piv similar IN412B 5.98
200piv similar TN413B 6.50
400piv — 9.75
600piv — 16.00

AMERICAN

21

0.

BROADWAY

LAWRENCE, MASS.

150 volt regulator tube supplies power to the
VHEF tuning oscillator, the BFO oscillator and

the bias for rf and if gain control as seen in
the schematic. DC motor power supply is a

half wave selenium rectifier type,

i

e i—

using a

MODIFIED "MILLER"

Dial

234" X 2 1/8" X | 5/8" MINI aux

BFO Mndula' Mll‘ll*hﬂl :hassls 23,{4

6C4 triode connected as Hartley oscillator using
modified Miller 1898 BFO transformer. Cathode output
through switch-craft Jack 3501 F P and plug 3502.
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. 2'/3 X |5;/3 ‘

NOTE: REPLACE ORIGINAL TUNING CAPACITOR IN THE
TRANSFORMER WITH NPO
TUNE TO 85 KC

% POS 4 ON 4th WAFER. SEE MODE SWITCHING.

ISOmmf % TO

BFO TRANS 2 X1
| # |898 2701 +|5n
Fmmmmr===1 s 6C4
l i Eﬂﬂ
Y : | |
‘ d I
: i 02 ‘
i
l — —
S0 | E — =
3| ‘ : = 5
| = BFO | " SWITCHCRAFT |
GHHTEH T: NPO *: 3501 F P JACK I
PANEL. ! :
i I -
| - '. = |
: I
—_— i
| Lil--—-t--- ----- F | I

Stancor P6469 25 volt at 1. amp transformer
and a 500 ma rectifier.

One of the most difficult items to make 1is
a commercial looking dial. If you ever tried to
duplicate a snappy looking dial for your re-
ceiver, VFO or what have you, you have prob-
ably made several of them before you obtained
satisfaction; at least this was the case of this
dial. Several attempts were made before a sat-
isfactory dial was assembled without the use
BFO MODULE



Back View showing the xtal converters, 25 volt DC
power supply, and the small drive motor. To the left
of the motor is the speaker with the pilot bulb over-
load protection. In back of the motor is the converter
switch ‘'module showing the switch-craft plugs. To the
right of the converters is the audic amplifier and the
four detectors. In front of the detectors is the second
mixer and the crystal oscillators.

o S
)

Front View, showing all controls and engraved no-
menclature for ease of operating. The two buttons to
the right of the calibrated dial are the push button
motor switches. Just to the right of these switches is
the knurled disc for vernier tuning. When the picture
was taken, the plexiglass window with a black hair line
for the dail was removed to eliminate reflections.

CONVERTER SWITCH
MODULE

&
MINI BOX F 4
32" x 2 1/8" X1 5/8"

BAND 4
ANT. COIL

SWITCHCRAFT

SW. JACK 3501 FP
SW PLUG 3502

{i4-18 MC 1F)

CENTRALAB
2002 2 AMPHENOL
POLE, 2-6F&Y coAX CONN.
POS. SW. ON FRONT
L PANNEL
NEON PANEL LITES, DIALCO

SERIES 249-T7840 (DATALITES)

NOTE
A= |08 MC CONVERTER.
B= |44 MC CONVERTER.
C = |52 MC CONVERTER.

52

of cement. A cross sectional detail is shown
how this was accomplished with great success.
The dial scale was drawn with India ink on
a piece of transparent tracing cloth. Then two
614" dises of 14” plexiglass were cut out with

-a fly-cutter. Placing the cloth scale between the

two plexiglass dise and securing them in place,
as shown on the detail, makes a blemish proof
dial comparable to the silk screen dials used
on commercial equipment.

Converters

Looking at the back of this receiver you will
notice the three identical boxes to the right
of the power transformer. These are the ban-
tam converters previously described in Oct.
1960 issue of 73. Slight mechanical modifica-
tions were necessary to enable them to fit into
this design but the good ecireuit was left alone.
In modifying the units the mini boxes which
are Bud CU-3003A, 4” x 24" x 214" are used
so that the adjustable ceramie antenna coupl-
ing capacitor can be placed above the coax an-
tenna connector for easier access to peaking.

CROSS SECTION DETAIL
OF DIAL CONSTRUCTION

) CALIBRATED DIAL ON PAPER
OR TRACING CLOTH
148" CLEAR I/8" LUCITE DISC SANDED
LUCITE ON ONE SIDE TO MAKE IT
DISC TRANSLUSCENT.
e ALUMINUM HUB WITH SET
SCREW
6 174"
2" ey a1 g 74" SHAFT
, A Sehews
MACHI
120° APART.
/8" ALUM. NOTE: PRESSURE OF TWO
PRESSURE LUCITE DISCS HOLDS CALIBRATED
DISC DIAL FIRMLY - REQUIRES NO
AL CEMENT.
AE
“1Z 2) PILOT LITES SO PLACED

AS NOT TO CREATE BRIGHT
SPOTS IN THE DIAL

Previously this capacitor was trimmed from
the side of the mini box and had to be adjusted
before securing the converter in place. The if
output connector was also changed to switch-
craft 3501 FP and placed on top of the con-
verter. This connector is much smaller and
lends itself for better arrangement. All coil
forms used in these converters are J. W. Miller
ceramic foil forms No. 4400 because of smooth-
er peaking action and rugged construction.
Converter plug-in assembly is made up of
two L shaped pieces of aluminum 7” long by
2%" high by 1%” wide which are arranged
into a rectangular tunnel to house the power
wires and the coax cables. These L pieces are
held together by spacers and only one L is
secured to the main chassis by 4-40 screws.
The other L piece which is held by the spacers
has the cut-outs for the three Jones connectors
S5-303-AB and the three 14” holes for the min-
1ature coax if cables seen in the picture. The
S-303-AB connectors are fastened by binding
head 4-40 machine serews which are placed in
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Amateur/CB/ or industrial —
25 VOLT POWER SUPPLY AND MOTOR SWITCHING

You can’t go wrnng wnth HORNET

INSULATED CAM
28 VOLT ON TUNING

REVERSABLE an SHAFT
MOTOR POWER SUPPLY MODULE. pe moToR

[TSTANCOR = 500 MA | - LIHIT
P6469 SELRECT
| 25 2v c1a _

- "\ O PusH

I ON FRONT PANEL
|
oversize holes to permit good alignment of | Model TB 1000-4 oA e |
converters. i . ek X
In conclusion may I say that in the past| | Cash Price $112.50 J
!

few months I have received a number of let-| Only $10.50 per month
ters and post cards voicing constructive criti-
cism from those that are duplicating the “Tri-
Mode Monitor” described in Nov. 1960 issue of

this magazine. Most of the mail stated that - -{
pertinent details and photos were not included | | L | e
& E & i :5_3_:~ | -rs«;:}“':-ifﬁ% j;..;:: i 1
in the manuscript thereby making construection | [ be ke
of that project more difficult. So to comply ! "i W ] Fee D
with these requests, I sincerely hope that those | | ’% [ = el
of you who will attempt this project find in| Model TB 1000 ~ Co-Axial §
this manuseript sufficient material to go ahead | ' ‘ | Afﬂ':_iﬂggﬂ =
without delay—Good luck! | Cash Price $89.75 LR e | e
To Frank Lodi my thanks for the use of his| & o, $8.35 per month 1B ~Model CO-CBI
camera., o Jaeeap i xmgﬂ“ sﬁéﬂ%
To Howard Trieb KO9EPB my thanks for ||: {wwﬁw - ﬁ% e
i " L & i SR ::-d-:x':':- g el B ;_H.h”l
his part in processing the pictures. ... W9DUT b P Sl e i
J. W. Miller coils r'{ Peas s =% A-__.“H??E'._' 3
ANT. RF OSC. St | e Ny
BAND 1 A-5495 A-5495 RF A-5496-C | | | } pio e 1 m =l =S
remove 10 turns !1 L_-"""""' P i .s-r?'? — 1
BAND 2 B-5495-A B-5495 RF B-5496-C | % ; WA S e || NG
BAND 3 C-5495-A C-5495 RF C-5496-C | | ! i L P NGl
BAND 4 Same as band 3 but remove 3T from os: | |} Lok N
coil only. 'LE; Model TB 750 : Wﬁgg_ﬁ : f?;gf:;%hi%iziﬁ’“;{
BAND 5 D-5495-A D-5495 RF D-5496-C Eﬁg Cash Price $67.50 - F vl )
BAND 6 converters L s L= Do o, Wi ¥ g
21600 KC IF J. W. Miller 913-WI Transformer .~ Only $6.30 per month N X NG b
1—1600 KC LIM. J. W. Miller 913-WI Transformer E & > =
1—1600 KC DISC J. W. Miller 913-WD Transformer | ok |
Alternate : ==
If 86 KC if transformers are not available L
3—>50 KC IF J. W. Miller 1898-AX transformers. Use |=
xtals of 1550 KC and 1650 for second conversion H
S

1—BF0O TRANS. J. W. Miller 1898-BF0O i F\ |
3—CONVERTERS el | , 1 =
18—COIL FORMS J. W. Miller No. 4400 c i i ’ - Alel e el
5 > 11/16" iller No ceremic |I Mﬂdﬁl TB 500 | . |
see Oect. 1960 73 }!HEEI'I'I'IE for details : ,.: Cash Pfi{:e $55 95 !I ln_sm M - : _- '
All resistors unless otherwise noted are 14 watt. E Unly $520 per ITIUch | |

Note
All ceremic dise capacitors are “REMC discaps.” _ =
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MAIL ‘I’ﬂUR ORDER TODAY

|
-
i |

o

: |
United States & Adj. Parts Canada-Mexico ||| HORNET ANTENNA PRODUCTS CO., :
o BR:nggng_ UP TO DATE! | BOX 808, DUNCAN, OKLAHOMA I
O MANY 1ES OF 250 POP. & ALL OVER 5,000 Pl h the Hornet Antenna indicated below for a 10-day |
TOPOGRAPHIC FEATURES, RAILROADS, HIGHWAYS I trieai;jjelfmﬁut satisfied, | agree to return the antenna prepaid i
& RIVERS I within 10 days without obligation.
PERTINENT DATA ALL STATES IN THE LOWER MARGIN ||| " 20 T o oo S PRCE o o 2500 s inclosed I
O ORDINATES FOR QUICK QTH DETERMINATION- |1 [] Payment in full is inclosed. S
- R ION = ; : H
A CALLBOOK COMPANION — IDEAL PIN MAP | LI | wish to use your Time Payment Plan. | |
CHART SHOWS ALL FREQUENCIES OF RADIO SPECTRUM ||| [Model Description Price |
(AMATEUR & COMMERCIAL) (500 KC—30,000 MC) l : |
SCALE 1" — 65 MILES; MAILED IN STURDY MAP TUBE | |
PRICE: $3.00
See piciure of map in June 73, page 19. 1 Name. - Call Letters |
Make checks payable to Norman Wull:ar W5GOS 1 Address = |
905 Midland Savings Bldg., Midland, Texas ||| City State |

g
ADDL. POSTAGE OUTSIDE U.S.A. SATISFACTION GUARANTEED
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Tom McCann K2CM
|46 Hillcrest Avenue

Morristown, New Jersey

73 Tests The

Waters Universal |

Hybrid Coupler

A Break-through in Operating Versatility

OW here is something really NEW in
N phone patches and the gang will want to
know about it. If the Waters Universal Hybrid
Coupler were nothing more than a cracking
good fone patch (which it is) it is competi-
tively priced at $49.50 net. As fone patches
go, it's about as near a “set-and-forget” item as
we've tried—including some pretty fancy and
some home-spun versions. But this neat little
gadget in providing facility for connecting in
your tape recorder, affords a range of oper-
ating and experimental capability not hereto-
fore available.

Regardless of vyour operating interests,
phone or CW, traflic handler or experimenter,
DXer or plain rag-chewer, you are likely to
find the record and playback feature fulfilling
a need few of us have realized could be satis-
fied so conveniently. Let’s take a case we've
all encountered for example—"Look OM, 1
hate to tell you because I can’t describe it,
but there’s something wrong with vour signal
there and I think you’ll want to have a look
around and see if you can run down the
trouble.” So you bat around a while trying to
find out what is meant—maybe make a few
checks with other stations—and end up with
so many confusing versions and pot-shot
guesses that soon you are staring out into space

54

confused and contemplating taking up stamp
collecting. Not now, you dont—with the
Hybrid Coupler and tape recorder. You switch
the Coupler to RECORD STATION, put the
transmitter on the dummy antenna, crank
down the gain of the receiver, and record your
signals right there in your own station! Now
you know what the gang “couldn’t describe”
to you and you can check and make adjust-
ments until you know the signal is a good one.

The experimenter will use the record-
playback feature like he uses his oscilloscope—
in fact, as a supplement thereto— for checking
out his audio, a new filter, modulation capabil-
ity, linearity adjustments, compressor charac-
teristics and a host of other things. It's well
enough and necessary to see on the scope what
the signal looks like, but what else than the
Universal Hybrid coupler and the tape re-
corder to tell you what it sounds like? After
all, it’'s what the receiving operator hears that
counts. And another thing—if the receiving op-
erator asks you to tell him what he sounds like
vou just switch the Coupler to PLAYBACK
TO XMTR and shoot his stuff right back to
him. If you do satellite tracking like we do
here at K2CM, you glamorize the gang with
the signals from OSCAR (or some other bird)
as received on the latest pass! For satellite
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HERE IS THE SENSATIONAL NEW
SINGLE SIDEBAND TRANSCEIVER
YOU'VE BEEN HEARING ABOUT!!

e One Band, High Efficiency Design
Rugged High Quality Construction
180 watts PEP Input, 6DQ5 Final
High Frequency Crystal Filter
Mobhile, Portable, Fixed Station

Models for 20, 40, and 75 Meters Now In Production

$215

NET PRICE, from authorized dealers only
Matching 12 Volt Power Supply $99.50

For Additional Information See Your Dealer, or write:

Swan Engineering Company  .oma
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tracking, gentlemen, recording is the only way.
You've got all your data canned immediately
and available for call-out at any time.

I'm not what you call a tratic man and
maybe you aren’t either but we all like to do
a favor. Like when I get “Say Mae, when you
talk to WIXYZ tonight will you tell him his
XYL will be on Flite 513 arriving Chicago
O'Hare Airport at 2:20 tomorrow afternoon
and he’s to meet her and bring the dog along.”
Gosh, I used to have scraps of paper all over
the place, but not now. I just say “Hold it
Fred—mow give me that again® and mean-
while I've switched my Coupler to RECORD
STATION, flipped on the recorder, and I got

:ll

roosD- L1k
Bos % PATCHARELORE STATIOR & LiME
FOL L FLAYEADR TO O LimE

FIG |

SCHEMATIC

WATERS UNIVERSAL HYBRID
COUPLER—MODEL 300!

it. When W9XYZ comes on I say “Hey Joe,
I got some word on your XYL” and T spill the
tape when I switch the Coupler to PLAY-
BACK TO XMTR. Easy, e¢h. Real traffic men
will need no priming. They’ll accept messages
by telephone by recording direct from the line
and “store” them till net time. They will
save net time by recording incoming radio
traffic for “copy” later after the net is closed.
The Coupler provides this facility.

DXers can exchange information on that
“rare one” by recording as they work him and

~— /.The CUBEX MK il De Lu

A\ \ /U] ® FIBERGLAS SPREADERS .. only $99.50

@ ALUMINUM SPREADERS
@ BAMBOO SPREADERS .........c.cociciiiccisnnssnans only

playing back the signal characteristics to pals
they want to cut in on how to find him.

Since youre working with voice or CW, a
very ordinary “monaural” recorder does the job
very nicely. No need to swipe the family hi-fi
stereo job from Junior or the XYL, though it
will do just dandy, if you can get away with it.
The point here is that many hi-fi buffs are re-
placing the older recorders with the new
snazzy jobs and the second-hand jobs are found
in the want-ads of your local paper and can be
picked up quite reasonably.

Whether you foot-switch from REC to
SEND, use push-to-talk or work voice-operate
or use CW, AM or SSB makes little difference
in applying the Universal Hybrid Coupler to
your station. This is all covered in the manual
that comes with the device. And the pack-
age is designed with thought of affording con-
venience in locating the Coupler in your oper-
ating position. If vertical mounting fits better
than horizontal in your layout, you simply re-
move the front panel and reverse it and the
panel designations are reading the right way.,
Clever, ain’t it?

The front panel carries only the six-position
function switch and the output and input
gain controls. These gain controls accommo-
date your leaving the transmitter and receiver
controls in their normal positions so you don't
have to fuss with things when you switch in
the Coupler—and this is nice. With the func-
tion switch at RECORD STATION your radio
equipment operates normally and the recorder
takes both sides of your QSO. At PLAYBACK
TO TRANSMITTER, what’s on the tape goes
out on the air and your receiver speaker is
automatically connected to monitor the stuft
outgoing. In the OFF position, telephone line
is absolutely clear and disconnected and your
station functions as normally. At RECORD
LINE your station is still as used normally but
the tape recorder is bridged on the telephone
line available to take down an incoming

xe 3 BAND QUAD

Now 3 ways

$79.50
$67.50

........................... only

All models use the heavy duty Cubex support structure — 2 O.D.
tubular alum. boom — Heat treated alum. spiders — Hi-Gain — Hi-
FBR — Single feedline optional.

Low Wind Resistance—Light Weight, only 27 lbs.—TV Rotor Handles
w—=J.0t0 SW R=——Pre-tuned Reflector Coills—No Stubs

The CUBEX MK IIl gives you 3 FULL SIZE, FULL EFFICIENCY, beam
antennas with separate FULL WAVE driven elements on each band. All
this in half the horizontal space required by a 3 el, 20 mtr. beam.

T WRITE FOR FREE BROCHURE "F*

CUBEX COMPAN

ALTADENA .

3322 TONI- AVENU. CALIFORNIA
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message from the “twisted pair.” In the
PATCH/RECORD STATION & LINE vou
are in the fone patch position and can or not,
as you choose, record all that goes on, yourself
on your own telephone instrument, the distant
party on the wire, and the party at the distant
radio terminal with whom you are in contact.
Your receiver speaker and microphone are in-
active—you handle the whole business on the
telephone. Messages received via radio and
recorded may be delivered by telephone by
switching to PLAYBACK TO LINE. In either
this or the RECORD LINE position your sta-
tion is not involved and may therefore either
be shut down or on the air.

All connections to the Coupler are made to
the back of the instrument thus keeping the
front panel clean. The “set-and-forget” NULL
BALANCE control is also on the back. The
Universal Hybrid Coupler provides such an
unusually ample margin of balance that it may
be adjusted on either a local or toll call connec-
tion that, once set, it just doesnt need to be
touched again. All circuit elements of the
Coupler are inactive, there is nothing to de-
teriorate, and a high degree of stability and
reliability is thus afforded.

The circuit is shown in Fig. 1. The tele-
phone line enters the Coupler through an rf
filter to choke and by-pass any signal your tele-
phone line may pick up from your antenna.
A T-pad isolates the hybrid network, Z,, and
affords ease and stability of balance adjust-
ment. Eight decks of switchpoints arrange the
circuitry for the function selected by the oper-
ator.

We're not given much to going overboard
with predictions, but we’ll hazard a guess that
the Universal Hybrid Coupler is going to find
its way into many a ham station—not only be-
cause it's a good fone patch, but because,
phone patch or not, it provides so many other
useful features which are handy to have and
have not heretofore been so conveniently avail-
able. Here at K2CM we've found the thing
grows in on you—like a grid dipper, or an
oscilloscope—you get to wondering how you
got along without it.
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STEEL TOWERS

For Rotary Beams, FM, TV

You can erect this tower yourself, Just dig
four holes, set anchor posts in place, bolt the
pieces together. 514 ft. ladder sections make
It-easy Lo work higher as tower goes up. It's
a lot of fun to build your own tower — and
gaves you money, tool

HURRICANE PROOF!
VESTO TOWERS HAVE
NEVER FAILED!

® 4-Post Construction for Greater
Strength!

® Galvanized Steel — Will Last a
Lifetime

® SAFE — Ladder to Top Platform
® COMPLETE — Ready to Assemble

@ Afttractive—no guy wires,

ase Equal

et
(Base Eaual I SMALL DOWN PMT.—EASY TERMS |

Vesto Towers are available in
a wide range of sizes 1o meet
requirements of amateurs and

Towers are shipped to your
home knocked down, FOB
Kansas City, Mo. 4th class

commercial users alike. Note freight. Prices subject to
the low prices for these quality change...s0 order now!
lifetime towers: 29.§ 159, send check or money order

28°-§ 194, 33°-§ 229, 39'-§ 276, « . Or write for free informa-
44'-§ 313, 50'-% 362, 55'-§ 408, tion.
61°-8 463, 7T7°-$ T4, 100°-51132.

VESTO CO.,
20th and Clay
North Kansas Cily, Mo

WRITE TODAY
FOR COMPLETE
FREE INFORMATION
AND PHOTOGRAFPHS

Inc.

[ RANGE STYLE

21 MC (CBy 73-0

———

0-35 MC 713-1
35-42 MC 13-2
250 MC 7311
10 Meters 13-3

15 Meters 13-4

— — e e |

20 Meters 13-5

40 Meters 13-6
B0 Meters 13-1

40 Meters

$18.75 | 6 - $15.90 | 4 Ft. Antennas - $11.25

B0 Metlers
CAP-Ch. 5
4,58 MC 73-10

§
-

8

Shakespeare construction —and

your SSB mobile transceiver

—It's what's inside this single bond, base
loaded WONDEROD that gives it notable
power-handling capabilities: an air-core
(1) —optimum coil efficiency requires this
—reinforced by a hollow cylinder (2).
Coil (3) wound in lower section of an-
tenna to reduce loss, is embedded in a
laminate of tiny glass fibers (4), rod-
length for flexibility, Fiberglass spiral
wrap (5) adds impact strength.

*Very Impressive Package
COLUMBIA PRODUCTS COMPANY
Shakespeare Co. Subsidiary, Columbia, S. C.
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(W2NSD from page 4)

little VHF Amateur magazine, It is kind of sad
to see it go—for the fellows that put it out
worked hard for a long time to try and make
it succeed in supporting itself. As I recall, the
bulletin started back in 1957 or 8 as Channel
A, a bulletin devoted to the doings of a small
six meter net in northern new Jersey. Bob
Brown K2ZSQ did a nice interesting job of it
and fellows started requesting subscriptions
from other areas. As the bulletin outgrew the
little net the name was changed to QSO. Then
as it grew further into an all-purpose VHF
bulletin the name was again changed to VHF
Amateur. Now all that remains of about five
long hard years of work are a few yellowing
back issues.

Older timers will perhaps remember back
to the VHF News by Bill McNatt. This was

\=" BUILT AT
' \= LOW COST
/B DETAILS 503

DENSON ELECTRONICS
CORP.

Box 85, Rockville, Conn.

SEE PAGE 54

SEE YOUR DEALER

The Waters Universal
Hybrid Coupler

(phone patch to you)
only $49.50 at all distributors

HOTTEST

"6/

The Ebeco
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a marvelous VHF bulletin and I treasure my
back issues of it. This one was gobbled up
by CQ back in 1952 or thereabouts. Bill sold
out to CQ and ran the column in CQ for a few

months before he gave up and quit completely.
Goodbye VHF Amateur.

Radio Cairo

The Potomac Valley Radio Club has lodged
a complaint against Radio Cairo for violating
the international frequency agreement and op-
erating on 7050 ke. This segment of the 40
meter band is allocated internationally to the
amateurs and RC has no business there. It
just might be helpful for clubs and interested
amateurs to log reception of RC and send
letters to RC, the International Telecommuni-
cations Union in Geneva, and the FCC. After
the 1000th official complaint we might get
some results,

Parts

National Radio Company has been busy
adding to their rather wide line of parts. You
might send for a catalog and let 'em know
that hams still buy parts. You may be inter-
ested in their new line of low torque capaci-
tors which are ball-bearinged to a fair-the-well
(for working with small synchros) and should
be great for an inertia dial. Then there are a
couple of reduction mechanisms which reduce
shaft rotation by 5:1 or 10:1, miniaturized and
ball-bearinged. There are over 100 different
models so you really have to have the catalog.

ATV Bulletin

The second issue of the Ham-TV bimonthly
bulletin has just been published. This is a
real interesting little (12 pages) paper which
not only gives the latest operating news for
TV hams, but also has some hot construction
and conversion articles. Editor Shadbolt
WgKYQ brings us three excellent articles this
time, one by Jim Kennedy K6MIO on how to
convert UHF converters to ham TV reception.
This article covers the general conversion and
goes into particulars on the Mallory Induc-
tuner, the RME Model 200, and the G.E.
UHF-103. Bruce Robinson VE90X has a fine
article on the conversion of the surplus moni-
tor receiver which was originally designed to
accompany the famous AT]/ATK iconoscope
cameras. This monitor is the ID-66/AXR-1
(available from US #1 Electronics). Bruce
also has a technical article on dc restoration.
The ATV Bulletin costs just $1.00 per year
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for six issues. Send a dollar to 73, Peter-
borough, N.H. and mark it for ATV, well
sends issues 1 & 2.

OLD License Plates

Now that we have a huge hamsack to dec-
orate it would nice to have some more unusual
license plates to hang around. I'm particularly
interested in getting call letter plates where
the call letters are out-of-district calls. My
meager collection now consists of a few
W2NSD New Hampshire plates and a couple
WG6THN Tennessee plates. If anyone has any
old plates like this to spare we would ap-
preciate their sending 'tm on up to us.

Mountaintopping

One of my joyvs down through the vears
has been operating from the top of a mountain
during VHF contests. There is nothing like a
few thousand feet of height to bolster up one’s
score, I even have to admit that the avail-
ability of Pack Monadnock, one of the most
popular New England VHF mountaintops,
had more than a little to do with the selec-
tion of Peterborough as the first place to look
for a new location for 73. The 73 HQ is ex-
actly 3.5 miles down Route 101 from the
Pack.

Now, after partially surviving the VHF
Amateur magazine VHF contest, I can see that
trying to operate a VHF station in the immedi-
ate vicinity of a popular mountaintop has its
drawbacks. One of those non-crosstalk Telco
converters would have been verv beneficial.
The Memorial High School Radio Club of
Manchester took over the mountain and all we
heard here for the weekend on six and two
was Kay One Ugly Green Zombie, buoyed by
seven inexhaustible youngsters.

I really can’t grumble about it because they
had the time of their lives and I'm all for such
outings. This is one of the big benefits of the
ARRL Field Day. But I can see where I have
some mixed benefits on this mountain. What
on earth will happen it the 73 clan moves up
on the mountain for a contest at the same time
as the Swamp clan with Sam Harris WI1FZ]
as their prophet? Can two kilowatt two meter
stations with 64 element beams work side by
side? Tune in on two and see,

Remember The Conelrad

The FCC, giving the arched bones a little
kick, officially pronounced Conelrad dead on

(Turn to page 74)
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HEY!

WE WANT YOUR
OLD RECEIVER

WE WILL ALLOW IN TRADE FOR
GOOD USED RECEIVERS AS FOLLOWS

Halli. S38E . ... $75.00 Hamm HQ129X.$150.00
Halli. S108 .... 150.00 Hamm HQI140X. 175.00
Halli. SX110 ... 170.00 Hamm HQI100.. 160.00
Halli. S85 ..... 126.00 Hamm HQI110.. 225.00
Halli, S99 ..... 150.00 Hamm HQI160.. 250.00
National SW54_  65.00 National NC88. 110.00
National NC60. 80.00 National NC98. 135.00
National NCI125 150.00 National NC188 120.00
National NC173 135.00 National NCI109 145.00
Natl. NC 183D. 200.00 Natl. NC240D.. 125.00

If Your Receiver Is Not Listed, Please Ask for Special
quote.

TOWARDS THE PURCHASE OF THE

NEW HALLICRAFTERS
SX101A at $445.00 AMATEUR

GRAHAM RADIO INC.

AMATEUR DEPT. §

505 MAIN STREET ® . READING, MASS
Tel. 944-4000 (Area Code 617)

Looking for Service?

Factory Parts & Service for:

Amateur & Commercial transmit-
ters & receivers

Marine Radio
Citizens Band

Test Equipment
Power Supplies

Hi-Fi Stereo

Antenna Systems and Installations

AMATRONICS, INC.

(formerly Eastern Communications)

91-46 LEFFERTS BOULEVARD
RICHMOND HILL 18, NEW YORK
Phone: Hlickory 1-7890

59



G.M.T.
ALASKA

00 Ol

ARGENTINA

AUSTRALIA

CANAL ZONE

ENGLAND

02 O3 04 OS5 06

GERMANY

HAWAII

INDIA

JAPAN

MEXICO

PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

G.M.T.
ALASKA

00 0Ol

ARGENTINA

AUSTRALIA

CANAL ZONE

D2 03 04 05 06 O7

09

10

13

&
14

"+F+. L]

ENGLAND

GERMANY

HAWAII

INDIA

JAPAN

MEXICO

PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

G.M.T.
ALASKA

00 0Ol

ARGENTINA

AUSTRALIA

CANAL ZONE

ENGLAND

L

19

16

W

e
L

I8

I8

19 20 21

22 23 24

19 20 2

L
-
o om o w

02 03 04 05 06 O7 O8

09

10

1

GERMANY

HAWAII

INDIA

MPAN

MEXICO

PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.SR.

LEGEND

-

7 MC

i4 MC

21 MC

L ]
L] ]

++-|+III

28 MC




Propagation Charts [Tegrm e s

fo Z50MMEFD. IBKY, ... ... id $59.50
Isolation Transformer, 1200 Watis,

UTC-R-76 ;
I-177 Manual, Tube Tester, TM-11-2627. $1.59;
AN/PRS-3, Mine Detector Manual, TM-

5-9540

David A. Brown K2IGY
30 Lambert Avenue

Farmingdale, N. Y. TCS Cable, Trans. $3.50, REC. $3.00,

Remote $4.50 the set............... $10.00
Mounting FT-154 for BC-348 Receiver.. $2.59

THE PRICES ABOVE DELIVER THE MERCHANDISE TO
YOUR DOOR — EVERY ITEM NEW

For the DX propagation chart, I have listed “"SATISFACTION GUARANTEED"
the HBF which is the best Ham Band Fre- 1147 Venice Blvd
quency to be used for the time periods given. HIWA Y CO * Los An;;;::'livc;:ﬂif.

A higher HBF will not work and a lower HBF s —"

TRt e e prdlell  ALL BAND TRAP ANTENNA !

T'he Short Path propagation chart has been
set up to show what HBF to use for coverage — (S~ "(ﬁ)—_

between the 48 states. Alasl} + Reduces  Interference and For ALL Amatour Trans-
. @ and Hat?a” a1e Noise on All M=akes Short mitters. Guaranteed for
covered in the DX chart. The use of this chart Wave Recelvors. Makes World E,.“,‘{ wmla [Power fm;_ .I::t-
- . Wide eception Stronger. or Lin rect :
1s SGmewha.t dlﬁ‘erent than the DX chart. Clearer on All Bands] Light, Neat, Weatherproof
tF;llrE't:_;he time 18 thE IE'CH-I time LEHtEI‘Ed on Complete as shown total length 102 ft. with 87 ft. of T2 ohm
13031 : balanced feedline, Hi-impact molded resomant traps. (Wt. 8 o=z
e mid-point D:f the path. Second, the dgtance 1" x 5’ long). You Just tune to desired band for beamlike re-
given 1in miles is the Great Circle path distance sults. Excellent for ALL world-wide short-wave receivers and
b £ the E h! 3 emateur transmitters. For NOVICE AND ALY, CLASS AMA-
ecause o e arth’'s curvature. HEFE are a TFE‘REI NO EXTRA TUNERS OR GAD{i:‘lE'I‘B NEEDED!
’ - i > Eliminates 5 pseparate antennas with excellent performance
ffl}lpfﬁ of eiaignles ?f how to use the chart. guaraniced. Use & Imverted V for all band power gain. NO
L W AT 3 - 2 1= A RE HOUSE APPEARA | EASY STALLATION!|
) 10 work the path Boston to Miami {1“_“0 20-40-20-15-10 meter bands. COMPIELS. ..o ovusennvnnsn .$14.95
miles), the local time centered on the mid- 43-2;-15-1& meter té:ndﬁ 5;-_;:. mtﬂ{?ut for w-w swl's) ﬁ'ﬁ
. . . 20-15-10 meter bands. Dua rap. -fi. antenna. .....s. A
point of the path is the same in Boston as gggn quL'r $3.00 (cash, c}:.. mo) ;n}i pay_postman h-tuif;
y " - -3 ’ plur postage on arrival or sen ull price for poslDa
1111}_.':4]1131{111. {fnf.hmg u;;l the HB}F s next to the delivery. Free {nformation. =~
zaol) mi s Wi i Available only from:
t . HSUINgs Wi give the HBF to use WESTERN RADIO a Dent, A7-9 I{eamez, Nebraska

and the time periods given will be the same

at each end of the circuit. B.) To work the path New York to San Franecisco (2,600
miles), the local time centered on the mid-point

— of the path will be 1% hours later than at

San Francisco and 1% hours earlier than in

Advance Forecast: September 1962 New York (the time difference between New

York and San Francisco is 3 hours). Looking

Good: 4-9, 14-26 up the HBF’s next to the 2,500 mile listings

Fair: 1-3, 10-13, 27-28 will give the HBF to use. In San Francisco

subtract 1% hours from the time periods listed

Bad: 29-30 for local time and in New York add 1% hours
to the time periods listed for local time.
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PROPAGATION CHART
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New Products

Lafayette has beaten the dollar-a-watt line
with their new 90 watt CW input Starflite.
Tunes 80 through 10 meters, holds fixe crys-
tals (external VFO provision), controlled car-
rier modulation, grid-block keying, 6146 final.
$82.75 in kit form. It even has a built-in low
pass filter to keep the Indians down. If vou
send for information on this one tell 'em you
saw it in Fortune and we’ll drive ‘'em nuts
trying to find it there. Lafayette, 111 Jericho,
Syosset, N.Y.

Hole in One

Webster Manufacturing, a brand new ad-
vertiser (page 31, write ‘'em), has a new
mount which requires only one single 154"
hole instead of the usual four holes. This is
very handy since you can yank the amount
when you get ready to pawn off that old
wreck on some unsuspecting car dealer and
fill the hole with the usual old broadcast whip.

Epsilon Records has just announced a new
code record, ER1003, The 12" LP, which sells
for $2.49, contains 46% minutes of perfect code
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recorded at 15 WPM and presents a sketch
of the life of Nikola Tesla in Morse Code.
Played at 33% rpm it comes out at 15 WPM;
at 45 rmp you hear it at 20 WPM and at 7r
rpm the code speed is 35 WPM. This record
is an ideal way to increase code speed for it
not only gives you perfect sending, but it
gives you exact code speeds to measure your
progress, See the Epsilon ad on page 67 of
this issue and the piece on page 65 of the
August 1961 issue.

Propagation Products, one of our more re-
cent advertisers, piloted by W4EXQ, mentions
that he is looking for tech manuals that may be
laving around the shack. Bill wants surplus
or commercial manuals on aircraft or elec-
tronics, including old ham equipment manuals
and back dated ham magazines. Get a bid
from Box 242, Jacksonville, Florida.

Quite a Handtull

Jim Morrissett brought one of the Topaz
converters back with him when he reported
for managing editor duty while I was off sell-
ing subscriptions in Europe. Somehow you
don’t really get the idea of the compactness
of this unit until you are holding one in your
hand. I've read the Topaz ads, of course, and
even noted the dimensions they list, but still
the actual converter was a surprise. 250 watts
in that tiny package! (47 x 4%” x 6” approx.).

Topaz has models designed for most of the
commercial transceivers and transmitters that
you might consider using in your car. They
particularly have specific models for the Swan
Transceiver and the Collins KWM units. The
outputs are available in the various units from
600 to 800 volts for the high voltage and
around 300 volts for the medium voltage, plus
a bias output. Even the turn-on relay is built
into most models, sparing your transceiver
the high currents involved and cutting down
the heavy cabling.

By keeping the power supply floating they
have surmounted the usual problem of positive
or negative grounding. Most of the models
are for 12 volt systems, however, they have
just recently come out with the first commer-
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cially available transistorized supply giving
250 watts of output with 6 volts input. This
provides me with an answer to the chaps who
write in with a tear in their voice, wanting
to know what they can do in the way of
mobile gear to put in their Volkswagen or
Porsches, six volt cars. Topaz has six different
six volt models available and they will handle
most of the commercial transceivers and rigs.
Drop a line to Topaz and get their detailed

specs. 3802 Houston Street, San Diego 10,
California. Tell 'em Wayne sent vou.

Crank-Up

Rohn has announced the availability of their
#6 tower in a crank-up model in heights from
18 to 54 feet. It wouldn't hurt for vou to drop
them a note and find out more about this.
Rohn, Box 2000, Peoria, Illinois. Tell ’em you

read about it.

K8LPFI has come up
with a booklet on
“Simplified Math for
the Hamshack” that
you mustn’'t miss. This
booklet presents the
simplest and most un-
derstandable explana-
tion of the math that
we need for ham radio
work that we have
ever seen. It covers
with vutter simplicity
Ohm's Law, squares,
roots, powers, frequen-
cy VS meters, L/C,
logs, etc. It even in-
troduces you to the
slide rule. This will be
one of the best in-
vestments you've ever
made. 50¢

This little twelve page book-
let will be an interesting
addition to your library. It
will not only give you quite

a rounded body of informa-
‘“‘ tion about all sorts of coils,
but is a fine thing to whip
out and show someone who
is interested in learning
about radio. Marvelously
written by Russ Summerville
K8BYN, it is also well il-
lustrated. It covers all types
of coils and discusses their
resistance, inductance, re-
actance, Q, and distributed

capacitance. only 50¢

TRANSMITTERS & RECEIVERS

TEST EQUIPMENT
TUBE CHECKER—Hickok 600, Dyn. mutual cond. ...... $75.00 Ham Thei 55
: merlund HQ-140...5169.00 Johnson Viking 11..... $155.00
RCA WT-110-A Automatic tube checker.................. 125.00 Heath DX-100 ll _______ 145.00 BAW B00-8 .....c000.s 199,00
TUBE CHECKER—Precise Z116 or Z11l.....0000enunns 65.00 Sonar SRT-120 & VFO. 75.00 Hammerlund H.Q. 129. 130.00
FREQ. METER—B.C. 221 or LM, with cal. book......... 55.00 Globe Chief Deluxe.... 359.00 Eico 720 . 65.00
FREQ. METERS—as above but with 110 V. AC......... 69.00 Elﬂtﬂrziflﬂiﬁ Beﬂc; l;'fétv. ;g.gg E‘:ﬂ:g :1;“5 R-G Re. sgg.gg
— oJ =] e sl | OIS JiId s s s s ETTrEew -'l-
T L (L LW e AL BN -- - o 29.00 | viking Adventurer ..... 35.00 | Johnson Viking 1...... 95.00
KNIGHT V.T.V.M.—has automatic self seeking range scale Hasth DX-88. 5o o 55,00 S-106. 6 Mr. ........ 35.00
=M i A b Sk S S LT 125.00 | s.27, AM and FM..... 75.00 | Super Pro. 779, 115 V. 95.00
SCOPES—Dumont #241—$75.00; #224-A—$50.00; =208— 65.00 sSuper Pro 794B, 115 V.. 145.00 | N.C. 98 .........c..000. 79.00
SCOPES—W.E. TS-34A or #80—545.00, Heath 5" ........ 24.00 SXT7l ... o awa e #5.00 S$-108, .54-34 Mm.C..... 99.00
BROWNING LABS., ON-5, 5 inch Oscillosynchroscope.... 85.00 Viking Maobile Xmitts, Ill_iﬁ.[m Globe Chief 90A....... 49,03
SIGNAL GEN.—AM-FM, 100 K.C.-120 M.C. Triplett #3433 69.00 Elggﬁ,s““‘;t e s vl Eﬂﬁ"&ﬂ* et o o
SIG. GEN.—Hickok # 183X, AM-FM, 100 K.C.-110 M.C... 65.00 SR AL N ; el AT SRR o ‘
SIG. GEN.—Eico #3135, 75 K.C.-150 M.C. ................ 85.00 | vy KING Challenger, factory wired, like mew.............. $95.00
SIG. GEN.—Femris = I18B—$39.00, Ferris £10-B......... 29.00 ELMAC PMR-8, AF-67 and M 1070 supply. .....-...0ovx- 235.00
SWEEP CALIBRATOR—Brewning Labs. GL-22A......... 50.00 TCS XMITTER, Receiver and 12 V., supply............... 73.00
W.E. AUDIO 0SC.—I19-C, SF'E or TS- EB?A U 20 ty:les to GONSETT Communication- Monitor, 132-152 M.C.......... 79.00
15,000 eyeles ............. P 49.00 HARVEY WELLS Bandmaster Deluxe, less 2 mir......... ;g%
— I ) APRI-I Receiver with 3 eoils..........coveenceniecnsnaas 3.
AR bt ;"’.'}u A o0 | ELDICO SSB 300 watt amp.. 80 thru i6... 1l L1l 195.00
o '_ A . 2 efapzivd St o et = COLLINS Mechanical Filter, type F-455 D-31, new....... 35.00
GENERAL RADIO—=700-A, 50 ey.—5 M.C.............. 125.00
G.R. 2P-522A SIG. GEN., 250-1000 M.C.............cc.. 150.00
SIG. GEN.—Measurements =75, 50-400 M.C.. cererass 12500 MISCELLANEOUS
HEWLETT-PACKARD—£520A, high speed dnuada s:aler 150.00 : -
E D.F. Recoiver, DAE-| and Jo0p....occovavarvinrissannnsns $35.00
DUMONT 215 Low Freq. Lintar Time Baso Genorator.... B8100 | vARIACS—5 amp.—$0.95, 10 amp.—$14.95, 18 amp....... 24.00
ESLIEALINEANGY S BA0ORIOEN ¢y s vis wediiangisc s 95.00 | TBS Transmitter, 100 W., 60-80 M.C.—6 Mtr........... . 35.00
G.R. 916-A Radio Frequency Bridge ..............o..0... 150.00 | CODE KEYER TG-34A, teaches code.............c...000. . 24.00
G. R. Sound Level Meter 759-B ........cc.vvivinrrnnnsns 95.00 RCA AVT-I5A, AVT-112A, 80 Mtr. Xmitter......... ... 18.00
Prices are based on fair relative values. Avoid delay — enclose sufficient postage — excess will be returned.

F.O.B. Hempstead — 259% with C.0.D. Orders — WE BUY AND TRADE

Phone 1V. 9-0808

ALGERADO ELECTRONICS CO.

37 GREENWICH ST., HEMPSTEAD, N. Y.
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SO who needs full break-in? I never handle
traffic.”

So OK. You work DX? Rag chew? Don’t like

QRM? Read on. If you use CW at all, full
break-in is like the automatic transmission on
a car. You can get along without it, but there’s
nothing like it.

Full break-in is any B:;atem which will let
you hear during brief pauses in your sending.
It speeds your operating immensely. There are
no switches to throw to go from send to re-
ceive. Hit the key—you’re on. Let go—you’re
listening.

Full Break-in

George Thurston W4AMLE
3407 Prock Drive
Tallahassee, Florida

DX? You can hear other stations calling the
boy you're after. Time it right, and your call
will be the last one, and in the clear.

Rag chewing? You can hear that South
American phone when he clobbers your fre-
quency—and just stop sending until he drifts
down the band a little. And the guy on the
other end can stop you to tell you he’s on the
land-line, so “pse QRX.”

Contests? Work ’em and log ’em. No switches
to throw.

“Yeah, but what about all that racket in the
phones—the clicks, squawks, grunts, blaats and
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screeches? And besides, I don’t like having to
tune in my own signal all the time to moni-
tor.”
Relax. All that’s solved. It takes one tube,
one relay, a neon lamp and three diodes.
Here’s how it works.

Audio Grid Block Keying

You just key the receiver. The audio part
of the receiver, to be exact, so you don’t hear
all that racket. And feed in a “sidetone” to
monitor your own keying.

That’s all there is to it.

The keying is clickless, thumpless, sqnawk-
less and so fast that a strong station can
“break” through a string of dots at 25 wpm.

The diagram shows how this is accomplished.

This is not a blow-by-blow construction arti-
cle. Nothing is critical. It can be built on any
convenient chassis, in any convenient nook or
cranny. It can have its own power supply or
can steal power from existing equipment.

Changes required in your receiver are very
minor and you can avoid them completely, if
you want to build an additional small ampli-
fier. No changes at all are made in the trans-
mitter, assuming that you’re already keying
the oscillator (or mixer of a heterodyne rig).

Power requirements are small. Filament
voltage for one tube, 150 volts positive at 20
ma and 150 volts negative at 5 ma.

Cost? Nil, if you have a good junk box.
Maybe $15 if you buy parts new and steal
voltages from existing equipment.

How I+ Works

With the key open, V4 is cut off by blocking
bias, no plate current flows and the relay re-
mains open—resting. One pair of contacts of
the DPDT relay short the grid resistors for
V2 to ground and the stage operates as an
ordinary audio amplifier.

The other pair of relay contacts shorts the
erid of V1 to ground, preventing it from feed-
ing any side tone to the audio output stage.

When the key closes, plate current through
V4 causes the relay to pull in. This removes
both the short circuits.

A hundred and fifty volts negative bias cuts
off V2, so that it won’t pass any of the audio
arriving fom the receiver’s demodulator (‘“sec-
ond detector” if you like). At the same time,
V1 is permitted to amplify the audio output of
the little NE2 relaxation oscillator. And the
output of V1 is fed to the grid of the receiv-
er’s audio output stage, which has not been

affected by the blocking bias.
Thus, almost instantaneously, the receiver

“ooes dead” and the sidetone pops up in the
speaker, or phones. When the key goes up,
the reverse happens.

The Relay

If you have a DPDT relay in your electronic
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WALKIE-TALKIE RADIOPHONES

‘L. .” J i} Send for FREE literature on the com-
v Sl 'y Dletelineof VANGUARD radiophones,
= i for industry, Civil Defense, CAP,
Citizens and Amateur bands. Made in
the U.8.A, and guaranteed § years.

VANGUARD ELECTRONIC LABS.
190-48 99th Ave., Hollis 23, N. Y.

& ¥

For the Ham-OM-YL-XYL Personalized
with His or Her Station Call Sign —

Free Brochure the Linen Closet o
19106 LIVERNOIS e DETROIT 21, MICH.

HARDWARE ASSORTMENT

1000 pieces including nuts, bolts, washers, grommets,
springs, clamps, eyelets, lugs, spacers, etc., in miscellane-
ous sizes which are so handy when needed. In handy
plastic box. Prepaid anywhere in U. S.

C.0.D.'s

“Les” Catlin W2GAI

DELTA DISTRIBUTING 2357 York St., Blue Island, Ill.

SATURN 6

the original

HALO

Saturn & Antenna only $11.95

Saturn 6 plus mast &
bumper mount

-PAR Products Co.

FITCHBURG, MASSACHUSETTS

$16.95

EIMAC 4X150A/4010 SOCKETS

2 sockets in silver plated chassis, 434" x 814" x 2",
with circuitry for screen & cathode installed. Re-
moved from equipment, excellent condx. é pounds.

$10.00.
Sockets for 829B, 832A, ceramic. 60¢, 4 for $2.00.

Pi-network loading capacitors, 5-sections, 2000 mmf.
max. total. 6" long, 34" shaft. Advertised elsewhere

at $4.95, our price $2.00 New. 4 |bs.
Flexible coupling for cap. above, 33" to 4", 35¢.

JEFF-TRONICS

I 4791 MEMPHIS AVE. a CLEVELAND 9, OHIO
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keyer, you can eliminate V4 and the relay alto-
gether and use the keyer relay contacts to do
the job. Most keyers, unfortunately, have a
SPDT relay. And if you use a bug or hand-
key, you will need some means of operating
the keying relay. This is about the simplest
way to do it.

Sidetone Generator

Any kind of audio oscillator device may be
used. An NE2 was chosen because it can work
from voltage of either polarity, it is cheap,
small, effective and requires no filament supply.

It will be necessary to fiddle with values of
C2, R2 and R6 to get the audio pitch you like.
R2 permits varying the pitch from the front
panel. The bigger the resistance of R2 com-
pared to R6, the greater range of pitch control
vou’ll have. Different values will be required
for different voltages. The values shown are
about right to start experimenting with, for
a voltage of about 150.

R3 permits controlling the volume of the
sidetone from the front panel. Sidetone level
in the speaker or phones is completely inde-
pendent of the setting of the receiver volume
control. It is determined solely by the setting
of R3.

At the author’s station, the whole unit is
built into a home brew W9TO keyer chassis.
The keyer already supplies all the necessary
voltages, sidetone generator and amplifier.

Unfortunately, the TO keyer normally uses
a SPDT relay, and this had to be changed to
a DPDT unit.

It might be possible to use the circuit shown
in Fig. 2 to use the SPDT relay in a TO keyer,
for transmitters using grid-block keying.
Transmitter bias is used to block the grid of
the sidetone amplifier. I have not tried this
approach, but it should work nicely.

Receiver Modifications

The only changes in the receiver are indi-
cated by the broken-line box in the diagram.

You don’t want de bias voltages on your
receiver volume control. It makes for noisy
operation. So you isolate the arm of the pot
with a blocking capacitor. Bias 1s fed to the
grid through the 2M resistor shown. Exact
value is not critical but should be approximate-

RECEIVER AUDIO
va
Ri 2M
I
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':TD SIDETONE AMP
v
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ly 3 or 4 times the value of the audio pot, be-
cause it is in parallel with it for audio. Too
low a value would reduce the effective resist-
ance of the pot.

Sidetone is fed to the output stage through
a shielded wire connected directly to the grid.
R4 may be mounted in the break-in unit. Its
value should not be too high in proportion
to the value of the V3 grid resistor, since the
two in series form a voltage divider for the
sidetone audio voltage, with the grid tapped
down on it. High values of R4 will result In
low sidetone levels. R4 may not even be strict-
ly necessary but it probably helps keep down
injection of tube noise and hum from V1.

If you don’t want to tear in and modify that
new $1200 Super Gizmo receiver, you don’t need
to. Just build a simple two-tube audio ampli-
fier and feed it from the receiver headphone
jack. Then key the grid and feed the audio
tone to the outboard amplifier.

Key Shaping

Without some kind of key shaping, the
rapid make-break of the blocking bias on the
audio grid could produce clicks. We don’t want
these.

The solution is key character shaping with
an RC network. (Or the use of an audio peak
clipper in the following stage.) :

This is the function of R7, the 1N34, C1 and
R1. When the key goes down, bias is applied
to the grid through R1 and R7 in series. But it
must charge C1 first. The higher the combined
resistance of R7 and R1, and the larger the
capacity of Cl1, the longer it takes the bias to
reach the value required to cut off the tube.

If it reaches this value too quickly, a click
results. If it reaches this value too slowly, a
click or squawk results, because the transmit-
ter may come on before the tube cuts off.

Because of the polarity of the 1N34, its for-
ward resistance (very low) shunts R7. So the
charging time is determined almost entirely by
R1 and C1. Charge time should be made as
short as possible without producing clicks on
the “make.”

When the key is lifted, Cl1 discharges to
ground through R7. But this time, the high
back resistance of the diode shunts R7 and the
effective value is approximately that of RT,
so C1 discharges slower than it charged, for
high values of R7, and faster than it charged
for low values of R7. If the resistance of R7
is zero, discharge is virtually instantaneous.
This could produce a click. If discharge 1s
too slow, the receiver won’t “open up” quickly
between letters.

It is not possible to give exact values for
R7, R1 or Cl. They will be different for each
audio tube which may be keyed, and they will
be different for different values of bias voltage=.

In general, they should be adjusted to give
the fastest keying possible without clicks, The
value of R1 must be kept above 500K because
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when the key is up, R1 shunts the bias supply
as a bleeder. Too low a value will overload the
supply or overheat the resistor.

Receiver Front End Protection

A TR switch will work fine to keep damag-
ing amounts of rf out of the receiver’s front
end. I use a separate receiving antenna, how-
ever, and I protect the receiver with a pair of
1N34’s connected back to back, across the an-
tenna terminals. Transmitter input—up to 1
KW.

At very low voltages, the 1N34’s have very
high resistance, both in the forward and back
directions. They have no effect on receiver
performance.

When high rf voltages are present from
the transmitter, however, they conduct heav-
illy and the receiver behaves as though the
antenna terminals were shorted together. Sim-
ple, but effective.

Many hams use an NE2 or NE1 across the
antenna terminals for the same purpose.

Comments

Like every construction project, no matter
how simple, this one has three phases:

(1) putting it together

(2) figuring out why it doesn’t work

(3) Getting it to work right.

It’s a real pleasure to be able to tell the guy
on the other end “QSK HR OM.” ... W4MLE

S S

Here is a circuit developed for frequency
shift keying a 9 mc Crystal Oscillator.

The output of this oscillator feeding into a
9 mc SSB rig replacing the output of the 9 mc
SSB Generator will give the 850 cycle shift
required for RTTY.

Closing of the contacts produces the higher
tone, the lower tone being set by adjusting the
2-25 mmfd condenser. The frequency shift
will remain the same on all bands.

. . . WgPHY
6BHE 100 5
DU;FUT
S56K
XTAL
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X
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your $3.00 annual dues today and get all the
privileges of charter membership in the Con-
tinental QSL. Club. You'll be entitled to un-
limited use of the Club’s free automated mail-
ing service. It seems paradoxical, but you save
lots of dollars by spending a few. Exciting new
contests that are unique and fast becoming
major Ham events. Club sanctioned in all 50
states and Canada. Send dues now and start
using free services.

THE CONTINENTAL QSL CLUB

P. 0. Box 92
DABEL STATION L) DAYTON 20, OHIO

"Little Mconster” AUTO-KEY Pat. 2,988,097 BATTERY powerad: & MILS

NO tubes, N0 transistors, NOU warmup. 20-45 NPM. SELF-COMPLETING
RIGET or LEFT handed. INTERLOCKED. Straight, semi, FULL sutometic
Prototype tested on the alr FOUR yeers. Price, ready to go 339.95
ALEX J. THEMBLAY W104QJ, 27 North Avenue, St. Johnsbury, Vermont

NUVISTORS |

BRAND NEW RCA, bulk packed.
2CW4, 6CW4 or 6DS4, any 3,
postpaid anywhere in the U.S.A.

$5.25

with 3 sockets, $5.75
"GOODIE" sheet with every order.

BC ELECTRONICS

2333 S. MICHIGAN AVE.
CHICAGO 16, ILL. CAlumet 5-2235

/= GENERALIZE YOURSELF! -\

LEARN RADIO CODE
The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based on modern psycholegical
technigques — This esurse will take

you beyond (3 w.p.m. in

LESS THAN v THE TIME
PRICE Ay gilable also on magnetictape

$9.95 See Your Dealer Now!
Album Contains
""“;,f;%lr ir's EPSILON 2769 CAROLINA

RECORDS reowoop city, caur.
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The Frequency Response Argument

A New Approach

HERE are probably as many opinions

among phone operators as to the “best”
frequency response for a transmitter as there
are phone operators. Those who bought their
equipment could care less, but the fellows
who roll their own are sometimes highly con-
cerned, since they have the power to alter com-
ponents to achieve better results—embarrass-
ingly enough sometimes better than that
pretty store-bought thing.

There are books by the boxful telling how
to adjust your equipment for the most potent-
sounding signal. And the best of these were
written by fellows who did the testing under
the most favorable possible conditions with
some of the world’s finest test equipment.

That’s where the rub comes in—they didn't
run their signals through a transmitter and
receiver. And that is a highly important step,
chiefly because of the limited amount of audio
power that the transmitter can handle. When
these boys did their testing they did it with
signal sources feeding amplifiers that could
very easily drive the headphones that the
listeners wore. Although some electrical noise
may have been added to the signal, every-
thing was kept very linear. This is very fine
for the lab, but when it comes to testing a
new-found frequency response curve over the
air, that signal is definitely going to run
through a transmitter with limited modulation
capabilities and a receiver with a very definite
effect on the signal.

2000
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200

: 500
—— 1000
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James L. Tonne WESUC

So here we go—at complete odds with the
“authorities.”

Ye writer has built and operated a number
of amateur band transmitters, most of them
using modulation techniques of high quality.
Usually plate amplitude modulation was used,
sometimes efficiency (screen grid) modulation
was employed. In each case, the optimum
frequency response to transmit was radically
different from that which it is commonly sup-
posed is best. By the way, don't laugh at
“high quality” being used in the same para-
graph as screen modulation. KFI in Los An-
geles, WOAI in San Antonio, WCKY in Cin-
cinnati and KDKA in Pittsburgh all use screen
modulation. Distortion? In the vicinity of 1%.

Frequency Response

Let us suppose that conditions over the
communications path are more or less ideal,
and that a good signal to noise ratio exists,
say in excess of 15 or 20 db. The receiving
operator will doubtless open up the bandwidth
of his receiver in order to let more of the
hich frequency components come through.
He will do this until the signal to noise ratio
of the signal as received begins to decline.
Seldom will the receiver be allowed to receive
components beyond 4000 cps.

It has been found by the writer that the
high frequencies do contribute considerable
intelligence, but that components above 4000
cps are to be considered secondary in im-
portance, rather than above 3000 cps as com-
monly published. To be ethical it is advisable
to cut off components that will definitely fall
outside the passband of the receiver at the
receiving end.

Reducing the frequency response on the low
end will increase intelligibility of the signal,
since the low end of the speech range has the
highest amount of power, and this range addi-
tionally contributes less to the signal intelli-
gibility for the amount of power it contains
than the high end. But cutting out the low
frequencies entirely is not proper, as can be
shown.
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If the goal of this deliberate alteration of
the frequency response is to make all frequen-
cies have about the same amplitude, then the
proper thing to do is to install an equalizer
which mirrors the speech distribution. Such
an equalizer can be fabricated quite simply
by using a high frequency boost of about 12
db/octave above 1000 cps. The boost should
cease at about 3000 or 8500 cps. Such a
scheme will produce much better results than
cutting out the lows, and the two results will
sound quite different. Boosting the highs is
considerably easier to listen to, especially un-
der adverse conditions.

Such a frequency response, flat on the low
end and rising on the high end, is to be highly
recommended.

Suppose now that instead of boosting the
highs we cut the lows. Suppose further that
we cut everything below 800 eps, as has actu-
ally been proposed. The audio level of the
signal as received is now eritically dependent
on the bandwidth of the receiver at the re-
ceiving station. If the receiver is quite wide,
sutficiently so to capture all of the sidebands,
then the signal to noise ratio will be poor be-
cause of the interference and noise that prob-
ably will be on the channel. But if the band-
width is reduced, the modulation percentage
of the signal as detected is cut down. It is
this very same reduction of modulation per-
centage by the if strip that causes so much
trouble with oscilloscopic modulation checks
by the receiving operator. He will consistently
give out low modulation percentage reports
which will disagree with the transmitter op-
erator. And yet both are correct—if you re-
member that the receiver will actually reduce
the high-frequency modulation percentage as
received. Indeed, if everything below 800 cps
is removed at the transmitter and all above
800 cps is removed at the receiver through
the if selectivity, then there will be nothing,
but nothing coming out of the receiver’s loud-
speaker. Nothing, that is, but noise. For it has
been proposed that such an extreme cut of the
low frequencies as transmitted be used under
extreme circumstances. And under extreme
circumstances the receiving operator will no
doubt sharpen his selectivity. Hence little of
the modulation will be detected.

Whereas if some of the low end is left in-
tact, albeit reduced, then the receiver would
have something left with which to play re-
gardless of the amount of selectivity used.

Distortion

In practice it is found, provided that the
modulation system is nearly distortionless, that
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Two meter and six meter
FM equipment available

Motorola

FMTRU 30D 144 M.C., $ 45.00

FMTR 30D 50 M.C. 45.00

FMTRU 80D 65.00 to 100.00
FMTR 80D 65.00 to 100.00
50BR base stations 85.00

80Y base stations 150.00

FMTRU 41V 85.00

T44A6A 450 M.C. 100.00 and up

Many GE two meter and six meter mobiles and base
stations from $35.00 up. DuMeont and Link units available.

NORTHWEST ELECTRONICS, Inc.

P. O. BOX 7

WAIlker 6-1121 CHESTERTON, INDIANA WAlker 6-1122

WANTED:

TUBES, DIODES, TRANSISTORS, MILITARY, COMMERCIAL
LAB-GRADE TEST EQUIPMENT, COMPONENTS, PRC,
GRC EQUIPMENT, AIRCRAFT EQUIPMENT BY COLLINS.
TOP PRICES. WRITE DETAILS,

BOB SANETT

W6REX, V & H RADIO ELECTRONICS, 2053 VENICE
BLVD., LOS ANGELES 6, CALIFORNIA.

TONS OF AMATEUR EQUIPMENT IN IN STOCK

WESTIERN RA\IDH@

SAN DIEGO
India Street

8:30 to 8:00

1331

MON=FRI

BE 9-0361
SAT 8:30 te 5:00
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| MINIATURIZED

¢f-BAND ANTENNA
6+10+15-20 METERS

® New end loading principle fo
maintain effective radiation.
No center loading employed.,

@ Element length, 11';
boom, 60",

® Turning radius, 7.

® Weight, 11 Ibs. Light enough
for TV Rotor.

® Feed line, RG58AU or equiv.

® SWR, less than 1.5:1,
Model B-24 Amateur—Net $54.95
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Write for literalure and the name
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the low end shomid be preserved as carefully
as possible. To make up for the losses in the
rest of the system, it might be advised to
actually raise the response on the low end,
particularly if a carbon microphone is to be
used. This must be done very carefully. Dis-
tortion must be kept to a low level, preferably
at the vanishing point. The degree of distor-
tion that is allowable depends chiefly on two
things: the amount of reduction in intelligibil-
ity that results from a high degree of audio
nonlinearity (distortion), and secondly the
increase in bandwidth that results from dis-
torting the audio signal.

If the high frequencies are distorted, as for
example if a 3000 cps signal developed some
8rd and 5th harmonic distortion, the intelli-
gibility would not suffer in the least. That’s
because 9000 and 15000 cps signals will not
be passed by any modern day receiver. The
fact that remains is that the signal as trans-
mitted will be broad, even if overmodulation
does not occur.

If such a high frequency distortion occurs,
the only way that these components can be
detected is by tuning off to the side of the
signal. Their presence will be most obvious.
The signal will have the so-called “hairy” side-
bands.

If the low frequencies are distorted, this
is the cause of some very irritating intermodu-
lation troubles. Unfortunately, the low fre-
quencies are most difficult to keep distortion-
free if economy enters into the picture at all.
Large amounts of iron are required in the
modulator and the power supply must be cap-
able of handling the low frequency compo-
nents. If the low frequencies are distorted.
then the high frequency components “riding
on top of” these signals will be distorted too—
sometimes to the point of non-intelligibility.

A distortion figure of 50 db down would be
gladly accepted by most broadcast stations,
whose typical distortion at 100% modulation
might run from 1 to 3%. So if you can make
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your signal sound of BC quality, then you are
on the right track as far as distortion is con-
cerned.

Circuitry

Of probable interest is the frequency re-
sponse curve of the newer telephone sets—the
Type 500. See Fig. 1.

Methods used to boost the high frequencies
are very simple, If the speech amplifier has a
little gain to spare, merely remove one of the
cathode bypass capacitors and replace it with
a smaller value—typical values run from .025
to .1 mfd, depending on the value of the
cathode resistor. Do this for 2 or 3 stages and
you have it made. Or you can use a simple
voltage divider with a small capacitor to shunt
the highs around it, as in Fig. 3. If any of
the low level stages have a capacitor from
some point to ground other than cathode or
screen, remove that capacitor as it is reducing
the high frequency response.

If you want to increase the lows, remember
two very important things: first you'll prob-
ably raise your hum level, and secondly the
modulator must be clean as a whistle in order
to handle the lows without distortion. If you
can borrow distortion checking equipment, by
all means do so.

In Summary

Dont cut out the low end entirely, It is

cTOK

FIG 3
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best to boost the highs instead. But trequen-
cies above 3000 cps are not too important,
and those above 4000 need not be transmitted
at all.

I[f the audio system has poor low frequency
response, make up for that and get the overall
response flat on the low end. Then, if the re-
ceiving operator uses considerable selectivity,
vour modulation will still hold up.

Keep distortion at the vanishing point. Op-
erate the transmitter conservatively, This will
make your signal cleaner, which makes for
higher intelligibility and also uses less spec-
trum.

Just because the other guy has a miserable

signal is no reason for the rest to follow suit.
. + » WodSUC

(How's my What? from page 31)
ments are at each other’s throats. And while
the diplomats in what may be a generic twi-
light grope for omens in their chicken entrails,
what messages do we send around the world?
RST. QSL. CUL.

Germane to all this moaning I've been doing
about taking up the slack in the bonds of man-
kind is an uncomfortably illustrative personal
experience. In June of 1941 1 was sloping
around the deck of a freighter docked at
Shanghai. Classy Japanese destroyers were hot-
rodding in the river and Imperial Marines with
fixed bayonets patrolled the miserable streets
while 1 enjoved the Chinese summer sun. A
blonde youth came up the gangway and asked
me for a job. Impossible. He hesitated and
then said he had a Telefunken short wave
receiver to sell. We discussed this and he told
me that he had had a ham station in Germany.
There was other gear for sale too and we
talked shop for quite a while but we didn’t
come to terms in the way he had hoped. How-
ever I think we did later, in another sense,
after I learned how many European refugees
were trapped and desperate there on the mud
banks of the Whangpoo, selling everything they
possessed for food. I should have guessed, but
I let him walk away. When it was too late
to think of the man I remembered well how
curious I had been about his receiver. That
was a long time ago, but the memory is sharp
and clear. For impact nothing beats sudden
illumination of your image.

At vour expense I've deferred applying
“Green’s Principle” in favor of another rule:
“When you have an uncomfortable thought,
share it.” And the best answer I have to the
question asked by K7TNZA is: “About the same

as the average ham’s, but I'm working on it.”
WT7IDF
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First Class Commercial

| Get Your F.¢.C. LICENSE

The key to better jobs and higher pay In electronics Is a 1st
class commercial (not amateur) F.C.C. license—Federal Gov'i
evidence of your qgualifications as an operator-technician, We
train you quickly—hby maill or in resident classes. Get your
1st class F.C.C. license in 12 weeks—N(Q previous training
Our schools are located in Hollywood, Washington,
and Seattle. Write to either one of the addresses shown below
for our FREE booklet Careers in Electronics, which gives
eomplete detalls of our training.

GRANTHAM SCHGQLP
73-

1505 N. Western Ave. OR
Hollywood 27, Calif.

necessary.

OF ELECTRONICS

821—1%9th Street, N.W.
Washington 6, D. C.

2 Meter with mast

Model # AM-2ZM $8.70

2 Meter stacked

COMPLETE

Model # AM-22

® 6 Meter with mast
Model # AM-6M
$12.50

® DUAL HALO with
mast. Mod. # AM-26

$17.45

CUSHCRAFT

PORTABLE 3 EI
6 meter beam.
(50" x 47" folded)
Model No. AS50-3P
$10.95

621 HAYWARD 3T.

MANCHESTER, N. H.

' Tech Manuals |

Complete original maintenance manuals,

not reprints. APA-10 $5.00, APA-11
$5.00, APA-17 $7.00, APN-1 $6.50,
APN-4 $8.00, APN-9 $10.00, APN-70
$12.00, APR-1 $7.60, APR-4 $7.50, TG-34
$2.00, APT-5 $6.00, APX-6 $8.50, ARC-1
$8.50, ARC-2 $8.50, ARC-6 VHF $8.50,
ARC-5 LF $8.50, ARC-12 $10.00, ARN-5
$7.00, ARN-6 $4.00, ARC-27 $6.00, ARR-2
$7.50, AAR-5 $8.50, ARR-7 $8.50, ARR-
15 $10.00, ART-13 maint. $12.50, calibra-
tion $5.00, operation $3.50, GO-9 $8.50,
GP-7 $8.50, BC-224-BC-348 (specify the
series letter) §$8.50 each. SCR-274N
$8.50, BC-375 $7.50, ARB, RAX, ASB,
ATA, ATD, LM freq meter manuals —
$7.50 ea. BC-1306 $7.50, BC-611 $6.50,
CV-31 §7.50, GRC-26 $9.00, Teletvpe
Mod. 15 (TG-7) $6.50, BC-221 $7.50—
L.ots of others, we pay postage on pre-
paid orders. Send 10¢ for lists of hun-
dreds of choice manuals. We will not be
undersold—Ilet us know if anyone beats

our price.

Propagation Products Co.

P. O. BOX 242
JACKSONYVILLE 1, FLA.

71




12

BOUND VOLUME $15

We have had a tough job getting enough
volumes of 73 bound to meet the demand, even
at the price of $15. This may be because so many
fellows have seen one around and have a hanker-
ing for the bright red cover and the first fifteen
issues of the magazine that are bound inside.

YEARLY BINDERS
$3.00

These are also in bright red and are stamped
either 1960-1 or 1962. You tell us which you want.
We managed to get some 1960-1 binders that will
hold 14 copies of the magazine. This makes for
a better fit if you don’t have all 15 issues. Specify
large or small binder for this year.

MRT-90 CONVERSION: 50c

This booklet gives complete conversion instruc-
tions for converting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar-

ticle appeared in 73 on this unit in the October
1961 issue.

HAM-TV $3.00

TV is one of the newest
and most exciting phases
of ham activity. This book
gives clear and simple in-
gtructions for getting an
operating TV station on
the air for under $50 out-
lay! It is no wonder that
hundreds of {fellows are
rushing to get on the air.
The interest has been so
high that a bi-monthly
bulletin has now been
started to keep everyone
up to date on the ad-
vances and latest stations
to get into operation.

IMPEDANCE BRIDGE
$1.00

Here is a complete set of full scale drawings
of the parts for the Impedance Bridge which was
featured in the August 1961 issue of 73. This
bridge is one of the most useful pieces of test
equipment that you could possibly build. It would
cost you hundreds of dollars to buy this unit
commercially made. This set of plans comes com-
plete with a reprint of the original article.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed il.

73 Magazine

INDEX
TO SURPLUS
$1.50

This is a masterful
compilation of all
articles that have
ever been printed on
surplus conversions,
complete with a brief
run-down of the con-
tent of each article

INDEX TO

SURPLUS

TV BULLETIN
$1.00 per year

The first issue of the TV Bulletin is now ready
for mailing. This is a bi-monthly bulletin designed
to keep all fellows interested in Ham-TV up to
date on technical improvements in Ham-TV gear
and on all activities. In the first issue of the
Bulletin there is a list of all known hams who
are reported to be getting on the air on TV. The
Bulletin is edited by Mel Shadbolt, WgKY(),
the author of the popular HAM-TV book. Get in
on this from the first issue and have a complete
set of information at your fingertips. The pres-
ent plans call for six issues of the Bulletin per
year, with at least 12 pages per issue.

MICKEY MIKER 50c¢

This is the first of our small booklets to come
off the press. It is a complete description of the
construction and operation of a little device
which will measure capacity to a high degree of
accuracy. This is a gadget that can be built out
of most junk boxes and will forever be a handy
item to have around when you are building some-
thing new or fixing something old.

BACK ISSUES

We have a diminishing stock of all back issues
except January 1961, We are willing to part with
this stock for only 50¢ each. How about that!

Peterborough, New Hampshire
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Radio Bookshop

We'll have a lot better sum-
mer of it if you'll make a slight

enlargement of your radio li-
brary. Order copiously.

1—ELECTRONICS & RADIO ENGINEERING—Terman. One
of the most complete text books ever printed. 1078
pages. Theory, but easy on the math. $15.50

4—RADIO AMATEUR CALL BOOK—Summer Edition. $5.00

32—-RCA RADIOTRON DESIGNERS HANDBOOK-1500
pages of design notes on every possible type of circuit.
Fabulous. Every design engineer needs this one. $7.50

40—RADIO HANDBOOK, 15th EDITION—Orr (W6ESAI).
This is far and away the best amateur radio handbock
ever printed. Over 800 pages. $8.50

47—PRACTICAL ELECTRONICS—Hertzberg (W2DJJ). Al-
most solid with pictures. Touches lightly on many as-
ﬁ_eﬂ: of electronics: ham radio, TV, transistor radios,
i-fi, microwaves, trouble-shooting, MNovice station,
anfennas, test equipment, efc, $2.50

52-HOW TO READ SCHEMATIC DIAGRAMS—Marks.
Components & Diagrams; electrical, electronic, ac, dc,
audio, rf, TV. Starts with individual circuits and carriers
through complete equipments. $3.50

53—BASIC ELECTRONIC TEST PROCEDURES—Turner. This
book covers just about every possible type of electronic
test equipment and explains in detail how to use it for
every purpose. Testing: audio equipment, receivers,
transmitters, transistors, photocels, distortion, tubes,
power . . . efc. $8.00

35—TRANSISTOR CIRCUIT HANDBOOK—Simple, easy tc
understand explanation of transistor circuits. Dozens
of interesting applications. $4.95

Because of the replacement of vacuum tubes
with transistors, transistor technology has
expanded so rapidly that the latest books
on the subject are imperative, to bring
yvour knowledge up to date. We found these
bul?ksl were favored by the top electronic
schools:

4 out of 4 are recomended:

67—TRANSISTOR CIRCUIT ANALYSIS & DESIGN $9.00
by Fitchen. He offers a text svitable to junior or
senior level, and the necessary information to step
into industrial work in circuit design.

and each of these received top rating:

66—DESIGN MANUAL for TRANSISTOR CIRCUITS $9.50
by Carroll. He covers theory, and use, (with defi-
nite applications) of transistors in almost all
phases of electronics.

68—HANDBOOK OF TRANSISTOR CIRCUIT DE-

1L [P - U e g R e T PR St $13.00
by Pullen. This costs a little more but those who
have it insist it's worth it! Pullen developes a co-
ordinated scientifically sound method of using tran-
sistors as circuit elements and guides you through
practical applications.

and every school agreed that:

63—G. E. TRANSISTOR HANDBOOK .......... $2.00
was a MUST in every one’s library.

63—G. E. TRANSISTOR MANUAL-Sixth Edition, just
out. This is the standard reference work for cir-
cuit designers and is being used as a textbook in
many engineering schools. The manual has now
grown to 440 pages and now covers virtually every

possible aspect of transistors and their applications.
This is one of the all-time buys in handbooks. $2.00
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MMD—ELIMINATING MAN MADE INTERFERENCE—What
makes it, how to find it, how to cure it in homes, fae-
tories, automobiles, aircraft, boats, etec. Or maybe you
haven't been plaogued lately. 160 pages. $2.93

QAN-SECOND CLASS RADIOTELEPHONE HANDBOOK-
Noll (W3FQJ). Everything you need to know fto pass
the FCC exam ond get started servicing two-way equip-
ment. Much more than just a Q@ & A manual $3.95

EGT—ELECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Original games and toys, none available commer-
cially. Test your steady nerves; your reaction time, battle
a lie detector, etc. Guaranteed rouser. $2.50

NHP—BUILDING UP YOUR HAM SHACK—Pyle (W7OE).
A practical discussion of points to consider when you
are buying ham equipment, complete with descriptions
of much of the available commercial gear. It's Just
possible that Pyle might keep you from making a mis-
take which would cost a lot more than his book. $2.50

BEO—OSCILLATOR CIRCUITS. One of the most lhnruugh
treatments of the subject yet to be published. Uses the
new four-color system for explaining what actually goes
on in the oscillator circuits. $2.95

BON—FIRST CLASS RADIOTELEPHONE LICENSE HAND-
BOOK. Everything you need to know to get your Ist
license. More than @ Q@ & A book, you'll understand
what it is all about when you get through this one.

$4.95

‘ 86—CONVERTING BC453 TO SSB $3.00

731-HAM—-TV—-W®HKYQ. This is the only book available
on this fascinating branch of ham radio. Describes com-

plete ham TV station that costs wunder $50. Very
simple. $3.00

732—FULL SCALE PRINTS FOR MARK IIl IMPEDANCE
BRIDGE FROM AUGUST 1961 ISSUE OF 73. These en-
largements of the published scole drawings greatly
simplify home construction of this terrific piece of test
equipment. A complete copy of the original article is
also included. $1.00

734—INDEX TO SURPLUS—Bibligoraphy of all surplus
articles printed in all radio magazines to date. Brief

description, efc. $1.90
735—BOUND VOLUME—Octocber 1960 through December,
1961, 15 issues (Vol. 1). $15.00
736—Yearly Binders for "'73" Magazine October 1960
through 1961, or 1962. $3.00

738—SIMPLIFIED MATH FOR THE HAMSHACK BY KB8LFI—
Unbelievably simple explanation of Ohm’'s Law, squares,
roots, powers, L/C, logs and the slide rule. No student
should be without this booklet. 50¢

739—COILS by K8B8BYN—-Wonderfully written and illus-
trated through discussion of coils, their resistance, re-
actance, impedance, Q, and distributed capacitance. 50¢

Order Form

Circle the book numbers you wish to order.
Please include cash, check, money order . ..
or something we can deposit in the bank.

RADIO BOOKSHOP
1379 East |5th Street, Brooklyn 30, N. Y.

(N.Y.C. add 39, tax)
Add 8!/5°% to Canadian Checks
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(W2NSD from page 59)

July 13th. It's about time. It didn’t make any
sense when it was proposed for the amateurs,
it didn’t make any sense when they made it

law, and it doesn’t make any sense in retro-
spect.

Ad Rates

When you consider that a one page ad in
QST costs $476 and one in CQ runs $430,
perhaps yvou can understand why our new ad
rates may cause some eyebrow raising. We
are trying in every way possible to make it
possible to advertise ham products at the low-
est cost. On the off chance that there might be
a reader or two who might eventually be in-
terested in advertising something in 73 or who
might have a chance to drop a hint to a pros-
pective advertiser, here are our latest adver-
tising rates.

1 page ...:.. $165 A page ....$45
2 page ...... 85 % page .... 25
% page ...... 65 s Page .... 15

These rates are for prepaid ads on a monthly
basis (contract) which are submitted before
our 20th of the month deadline. We have a
premium system to pass along our extra ex-
penses for non-contract ads, late arriving ads,
and slow paying advertisers. We'll send a
complete rate sheet to anyone interested.
Agencies get 15% commission.

You will probably not be surprised to know
that our rates are completely different from any
other magazine. The basic difference being
that all other magazines normally make a flat
charge for space and then grant discounts for
frequency of insertion and ten day payment.
They also usually include extras such as mak-
ing engravings, typesetting, etc., at no charge.
My idea is to pass along extra expenses to the
advertisers that cause them. We'll see how it
works. I've never been much of a one to do
things a certain way just because they always
have been done that way.

August 1961 Issue

In the August issue last vear there were 18
feature articles, all of which are still of topical
interest. The article that created the most in-
terest was our evaluation of the Drake 2B
receiver. Drake hasn't yet caught up with the
demand for this receiver. John Reinartz K6B]
came up with a clever little piece of gear, a
frequency deviation meter . . . simple to build
and impressive to use for net operation, etc.
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[rving has a printed circuit available for this
one if you want. He also has one for the
WSBUL noise limiter in the same issue.
WSGUE passes along some hints and en-
couragement on the use of the bi-square beam.
This issue also had one of the best RTTY con-
verters weve ever seen in print. This one,
using a simple printed circuit board, is com-
pletely transistorized and really could be built
into most printer cases if you wanted to. The
board is available commercially for $2 and the
toroids are $2 for the pair. One of the better
two meter nuvistor converters appeared in the
August issue. This one has been repeated in
most of the other radio magazines by now.
The big construction project in this issue was
the RF Impedance Bridge by K6CRT. We
have made sets of full scale plans for this
one and have sold hundreds of them at $1
per set. This bridge is essentially the equiva-
lent of one of vour $400 commercial bridges,
but can be built for a few dollars when you
have the plans.

The A-B-C’s of radio are pretty simple when
you read the Kyle article on the different
classes of amplifiers. W2BXE shows us a novel
transistorized power supply which uses two six
volt filament transformers instead of the ex-
pensive specially wound jobs usually called for.
WSUZN’s test of the Finney 6 & 2 meter beam
is thorough and should have you looking it
up in the catalogs and ads. Kyle came through
with a fine treatise on noise, defining the ditfer-
ences in types of noise and explaining the
various methods of coping with each basic
type of noise. Very edifying.

We still have some of the August 1961
issues of 73 on hand and they will be sent to
you for the regular back issue price of only
50c. While youre at it you might also want
to get one of the September 1961 issues. Same
price.

The big technical article in September is on
crystal oscillators. By the time you get through
a working description of all of the different
types of crystal oscillators in common use you
will be able to give an authoritative lecture at
the club. The article is written for the new-
comer and won’t panic even a Novice. W100P
has a fine article on silicon rectifiers. Both
engineers and amateurs are warned to be sure
to read this one before they start flinging these
rectifiers into their rigs. Hank has learned a
lot about how not to pop ‘em, so learn from
him . . . it's cheaper. There are a dozen or so
more articles in this issue, just send for it it
you missed it the first time around, youll
enjoy it.
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SIGNAL EYE OPENERS!

RADIART BC-604 Transmitter. 20-27.9 MC WAHTEn WANTED

Moblle Vibrapack, 6 wvolt D.C. In- Crystal-Controlled 80-channel trans-

put 300 vde @ 90 ma. output. mitter. Brand new in original car-
Complete with cables, switching assy. tons. Ideal for CB. easy to put on YOUR SURPLUS GEAR

BRAND NEW..2 for $7.50; $3.95 ea. 10 Meters. Only ........
Set of 80 brand new Crystlals for

hide’ foe FOR CASH OR TRADE

1 abhove, includes 1 S500KC Callbra- I
s — tion erystal ... R T _..55.ﬂ§ l Need DESPEI‘“*\EIY
'1I=.'il:"‘“rl.."ﬁ]; H'lH‘!{I':']' 11_ H“"-IFI""!II. I::ﬂ[h fl.’}l' ........... o e T R SELHIJ' Righf Nuw
selects 10 crystals............$2.95 S -
| . All m||1‘rary units and
International Rectifier Diode 3FI10 .
PIV 100, 3 amps.......00c000ns 75¢ p&]l"']'S ‘FDI‘ same bEﬂTIﬂg
STEPPING SWITCH 110VAC &0 750 MA. Diecdes......... 75¢ each! ‘F RC
eye 12 banks 30 positions....$14.85 IEI-HE --------------- . lgg ﬁ:E I a ﬂGFﬂEﬂC‘E"’UI"E O P =
A LI S L 21
_ | INas Sl 300 PIV GRC- VRC- VRO- TRC
L R s i e e e e L |
BC-1206 BEACON RECEIVER INT0 GENERAL PURPOSE DI- ...BC-610-E-F-G-H or |
tunes 195-425 ke, Very sensitive ODES. 100 V. 2 for §1.99. T-368/G‘RC-26 or
(3 mv drives roor to 10 mw out- S
put). Less tubes, Schematic sup- Whaf Hﬂ"u"E YGU?
i plied with unit...... e .. - 31.99 Phileo 2N1478 TRANSISTOR. Me-
I dium current germanium. 150-250 WRITE NOW AND GET
m.w. diss. PNP min VcBo 30, 50¢ ea.
Motorola :-'}-'h'lit* transistor, 2W TOP CASH DGLLAR
EIED HITS s Hilillllf_"l .E.ﬂ,'i"r’l'h!.'?l'l? power Lype BYcbo 40 volts..... L) T ! 1 S —
in U. 8. Prepald (50 states). OPEN DAILY 9-6
DAY & FRIDAY 9-9
PM SPEAKERS ali SUNDAY 10-4
WRITE FOR FLYERS SqQUATE 2% X 2%..u.seesoees 008 | 2 DAYS A WEEK

SIGNAL ELECTRONIC

SAVE AT SIGNAL!

All orders FOB Gardena, Calif. Minimum 25% with order. Minimum order $3. Calif Res. add 4% state tax.

13618 5. WESTERN
GARDENA, CALIF.
FA 1-4867 (213)
FA 1-2318

SUPPLY

SUBSCRIBING
A great many of you readers have proven remarkably resistant to subscription
entreaties. You must certainly recognize that if | take up all this space that might
otherwise be devoted to an article that there must be a sound reason. Let's neglect
for the moment that you save quite a bit of money when you subscribe to 73 (it costs

$4.80 per year on the counter or newsstand and

this assures you of getting every copy so you don't have to

only $3.50 by subscription) and that
];ﬁumt the store waiting

for the issue to come out to be sure not to miss one. Let's also put aside the fact that
as a subscriber you have a greater feeling of participation in our interesting journal-
istic adventure . . . the establishment of a new and successful magazine in a day and
age when magazines are floundering and failing right and left, even in our own field,
where almost every other magazine is in near disastrous financial condition.

Now, with all the important factors set aside,

we are left with rather flimsy argu-

ments. Your subscription will do a lot to help us buy more and better articles and
run more pages in the magazine. It will give us added ammunition to sell advertisers
on the advantages of using 73. It will also help us pay our bills and keep us from
joining the widening ranks of near-bankrupt ham publishers. Let's fill out the little old
subscription blank (separate paper is all OK with us if you like to preserve your
copies of 73.) The subscription rates still have not gone up.

— ——— —— —— i —— — —— —— — S [  —— i — — — =

I

L e T (TR RS T | | A 3 } ARG = - ca i nie e i e e T e e Al 21
adfeae POTHISOET 5. 508 R o T RS IOTH) G e s i s nsiains vios
11 e S O ST L ctate ). o {ci’ry. A e e T T Z0oNne. . ... hale. i e

$3.50 one year $40 LIFE } (] $3.50 one year 1 $40 LIFE
[ ] $6.50 two years ] Renewal " $6.50 two years [] Renewal

$9.00 three years New subscription I [[] $9.00 three years [[] New subscription
Start with: current issue next issue [ : Start with: current issue next issue
73 . PETERBOROUGH, ! 73 M . PETERBOROUGH,

Magazme NEW HAMPSHIRE | agdaZzZine New HAMPSHIRE
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KEEP CANDEE HANDEE'!

CHECK OUR BARGAINS

in this year's issues of 73. Values galore!
Tremendous savings!

WRITE FOR OUR FALL FLYER!

We'll be back next month with a complete list
when we get the latest goodies sorted!

._.____—-————————
% % % WE'LL HORSE TRADE and give you Top $$
Dollar $5 for your PRC, GRC, VRC & Test Equipment!

J. J. CANDEE CO.

509 No. Victory Blvd., Burbank, Calif.
DDD area 213 — VI 9-2411

TRANSFORMER, 115V 60 cyc, 2 secondaries each
350 V@ 4 OMPS...cccvvnrsvsrsnassasasssns $22.50
TRANSFORMER, 115V 80 cyc, sec. 1460VCT 290 MA,
plus bias winding 736 V 33 MA . ........... $10.00

CHOKE, 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test.$8.95
SWINGING CHOKE, 2.3/5.5 Hy. 850/100 MA, 6 XVA
T R S ST e A S i M
DYNAMOTOR, Model D-401 EICOR, input 12V @ 9.9
amps, output 440 VDC @ 200 MA. Brand New!
o R T T IO I ety e P $2.25
CHOKE, 1.72 Hy. 400 MA, TOKVY.............. $3.75
850 WATT MODULATION TRANSFORMER, Chicago
Xfmr Co., FS-type frame. Pri. 10,000, Sec. 3750 and
7550 ORME . concessnsossssnssttossstvseisns $32.00
MATCHING CHICAGO PLATE TRANSFORMER, FS

frame as above, 5 KVCT 400 MA......ccavss $32.00
CHICAGO FILAMENT XFMR, 115V 60 cyc, sec. 5V @
15A, 5KY AC hipot cccceessanssscscssnseinss $7.50

MULTI-TAP FILAMENT xfmr, pri. 210-240V 60 cyc in
5V steps, sec. 5/7.5/10/11V @ 35A, common
"o vl A ot N T e N O L Sy S L e .. 31995
FILAMENT XFMR, 115V or 220V 50/60 cyc, sec, 5V
o P e e 1.1 SR LT TR SRS e sl I Y $12.00
FILAMENT XFMR, 117V 50/60 cyc, two 10V 13A @
12.5KY, one 10V 13A @ 7.9KV, one 6.3V 1A..$11.00
CAPACITOR 8MF 2KV, Cornell-Dubilier, with b;uan:.::r;
L PP g ey S S 7 2 .

CAPACITOR 4MF 3KV, Goodman, with brackets.$3.75

V E R N ’ s 7701 S. Normandie

Los Angeles 44, Calif.
All Orders FOB L. A. — Phone (213) PL 1-0278

2-METER RECEIVER & 2/6/10
METER XMTR

SCR-522 rcvr, xmtr, rack &
case, exc. cond. 19 tubes in-
clude B32A’s. 100-156 mc AM.
Satisfaction grtd. Sold at lessg
than the tube cost in surplusl g
Shpg wt B85 |bs. FOB Brem-

rton, .
E}nl: Wush o $l 4'95
Add $3.00 for complete tech- |
nical data group including l
original schematics & parts
lists, I.F., xtl formulas, instruct.
for AC pwr sply, for rcvr con-

tinvous tuning, for xmtr 2-meter use, ond for putting
xmtr on 6§ and 10 meters.

OK—CHECKED Q-5‘ER

BC-453-B: 190-550 kc; I.LF. B5 kc. Use as rcvr, as
tunacble 1.F., as double- conversion for other revrs.

Checked out, good cond., w/schem., align. instr.,

pwr sply date, etc. and elecirically
checked out only, fob Los Angeles ... $12-95

QX-535 RECEIVER

See p. 66 Dec. 73 or write us for reprint. This is
the BC-453-B in handsome case with xfrmr-type pwr

sply, speaker, all controls, phone jack, $37 so
L ]

ready to plug in and use......ccceue

R. E. GOODHEART CO.

BOX 120-GC BEVERLY HILLS, CALIF.
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A Surplus

Conversion
Keying Circuit

Photograph by Morgan Gassman, Jr,
Roy Pafenberg WAWKM

OST surplus transmitters are provided

with extensive relay circuits and this
concept is carried into the area of carrier con-
trol and keying. Numerous functions are per-
formed by these relays in addition to simple
interruption of the carrier for CW transmis-
sion. Also, some real monsters were used in
much of the older equipment to meet the
severe altitude and vibration requirements of
aircraft radio service. While these relays will
follow slow speed CW keying, the resulting
clank and clatter is not conducive to a happy
home life. Further, many of the relays used
will not follow a bug with any degree of faith-
fulness.

The wiring complications attendant to the
generous use of relays makes it diflicult to
completely redesign and rewire the control
circuits in most surplus equipment. The draw-

ORIGINAL KEYING AND
CONTROL RELAYS

TO MIKE JACK - 28V0C

PT. CONTACT

KEY

e

(A) ORIGINAL KEYING CRCUIT OF SURPLUS TRANSMITTER.

ORIGINAL KEYING AND
CONTROL

28VDC

TO KEYED GRCUT
(PA.CATHODE, ETC)

TO MIKE JACK
PT CONTACT

-
3=
( SEE
e
25V ELECTROLYTIC 1o r
e K-K2 - 12VDC SENSITIVE

RELAY, POTTER 8
BRUMFELD TYPE.

(B) MODIFIED KEYING CQRCUIT OF RSSD OR EQUAL.

SURPLUS TRANSMITTER

L 28vVDC
"::_4- l i I
T~ 1] K-t I k-2

i I

TO KEY =
€ ~=reeeen 25V ELECTROLTYIC (SEE TEXT)
CR=-===== SILICON DICDE , ANY POWER TYPE.

K-l - K-2 --28VDC SENSITIVE RELAY, POTTER & BRUMFIELD
TYPE RSSD OR EQUAL.

(C) MODIFIED KEYING CRCUIT ADAPTED TO 28VDC RELAYS,

73 MAGAZINE



ing shows a typical surplus transmitter keying
circuit and a couple of answers to the prob-
lem. In both cases, a small relay subassembly
is inserted between the key and the original
keying circuits.

The assembly shown in Figure B consists of
two sensitive 12 volt de relays with the coils
in series and a capacitor connected across the
winding of K-1. When the key is closed, this
relay operates, locking up the original keying
relays. When the key is opened, the capacitor
charge holds K-1 closed for a period of time
dependent on the value of the cacpacitor and
the relay characteristics. Each closure of the

key recharges the capacitor and the time con-
stant is chosen to be such as to hold the relay
closed between characters and words. The
value of the capacitor must be determined
experimentally and will range upward from 10
mtd. With the relays specified, 100 mfd
proved satisfactory. The second sensitive re-
lay, K-2, follows normal keying speeds and
the contacts of this relay are connected in a
part of the circuit that will allow satisfac-
tory high speed keying. The choice will de-
pend on the design of the transmitter and, to
a large degree, personal preference.

It 28 volt sensitive relays are used, they
must be connected in parallel as shown in Fig.
C. In this case, the lockup relay and capacitor
are isolated by a silicon diode. Polarity is such
as to allow the relay to close and the capacitor
to charge. When the key is opened, the diode
blocks the flow of current and prevents K-2
from being held closed.

The photograph shows the series version of
this circuit, using Potter and Brumfield RS5D,
12 volt dc relays, ready for wiring into an
AN/ARC-2 conversion. Both of these circuits
preserve the original “break-in” features of the
equipment, allow minimum change to be made
to the original wiring and greatly reduce the
mechanical noise level of the converted trans-
mitter. . « » W4WKM

SEPTEMBER 1962

[olumBiA GEMS!

SPECIAL! 144 or 220 mc TRANSMITTER

20 watts! Simple to convert 242 mc DXT-2 Beacon
Transmitter, measures 4" x 4" x ||" complete with
antenna, water-tight case and sidetone modulator.
Power required 300V DC & 6.3V. Uses two [12AT7
and one 6360 final (not furnished). Schematic and
2-meter conversion data included. Hundreds sold al-

price. BRAND NEW, only 6.95

ready at this fabulous

BC-453 ©-5'er Receiver,

Condition

Excellent

12.95

190-550 ke,

Send for Columbia’s New 48-Page
Catalog of Surplus Electronic Bargains!

i COLUMBIA eiecrronics

4165 WEST PICO BLVD. LOS ANGELES 19, CALIF.

COMMAND SET SCOOP!

Huge stock of Command Set Receivers
& Transmitters just purchased. Many
types, various conditions, all sale priced
starting at $2.95. Mail orders accepted,
but we urge you to come in to our large
new store and look it over yourself,

ANTENNA ROTOR INDICATOR

Consists of Antenna selsyn, transformer,

and indicator-selsyn. Can be operated
from 110v AC power. Complete assembly
495
SPECIAL! 717A DOORKNOB TUBE
(VHF 65K7). New, boxed....... 6/1.00
1625 tube, New, boxed............ 5/1.00
707B Klystron. New, boxed........ 5/1.00

Due to popular demand, we are increasing our
retail store hours as follows:

Mon.-Thurs., 9-5  Fri., 9-9 Sat., 9-4
SEND FOR OUR FREE CATALOG!

We buy or swap gear, esn. APR, TS, GRC, PRC.

J. J. GLASS CO.

1624 S. Main St., Los Angeles 15, Calif.
RI 9-1179 (213)

Fridays ‘til 9 Send for Catalog!
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Polay: Relay WE-285A. . .iin dassiaasssiloaeasivss e $4.50
Socket for above relay (new) ............. ... $2.50
Velvet vernier w/large knob mfg. Nat. new ...... $1.00

Sperti vacuum switch for ART-13 etc. new ....... S;gg Ad Ve rT | S e rS

Variac, Gen. Rad. #W-5, O-130 vac 5 amp new ,

600 ul'.lm 300 watt non-inductive resistor, mfag. R e am s LONE VST N Ro el e % 51
Ohmife, NEW ......ccecersvreacncerecsecenn. $2.50 P E I I e S e e S R 63
Allied 4. .ovvieisienariniinieeceiiiieneeans B8O
DB mn!gr, 31{2” rd., minus 10 o F]u5 & db one il"l‘?::;t?-HﬂWﬂfd ........................... gg
mw @ 600 ohms, New ... .....c.ouieznsnss e T T T U M b 1
BG EIREITONENS: oo i i vt s ara i o e i i e 67
NI-CAD storage batteries, (cells) 1.2v .......... $2.00 O A S A e TP AT R e o 49
6v vibrapack, delivers 300v @ 90ma new ...... $6.50 IO s s o si6racs s's bia s a1 e elwibsrt v wip e drestaTe 19
Dumont 256D scope, 5/ screen ........cvvvuann $75.00 Efg‘;;e Iyt R, CE T TG Rl el A Bt | M e g ?;?
Miniature blower, 12vdc, 1/300 HP (centrifugal) .. $5.00 T A N R G S R R A
Solenoid type bell, 4 dia. gong, 12vdc ........ $2.00 LA T 30w 4 pe s Lotey . O N e T UL 57
T TN O I e oot e alls) s 4 0o ara i ma k) e (b e (b i T B e 17
ConTENIG) TDEL- iiin « 2lainlvhe o lae o v bl o2 e il 6 5ia 67
Low Freq. Revr. by RCA, B tubes, 3 bands from ERROX | Ui s e = aaama ai ke S H R et e a b s 56
240 to 2000kc, operates from 115vac, L/new $6%.50 i T o 7 e sy (AR P AT A S el o e SO 1 < e A AP T 71
—= gelfu ...................................... gg
BTSN 2 s s il e ete B m il B B e one i e e T AT T
NEW SURPLUS TUBES—GUARANTEED D T R e s e o b s i 25
2C39A .... 750 5V4G ...... I8 CARE i 90 L 58
3CX100A5 .14.50 5R4GY .... .50 6AQ5 ... ... 50 Epsilon ... .ooiiii e ‘53
4X150A ...12.50 6AK5 ...... B EAES . ..5 50 Evans .......coeeieiiiiiiiiiiiiiiiiiiiaaes !
5881 ..... 1.50 6AGS5 ...... N IR ot 35 E-Z Way ..oviieeiriiriiiranrenccrrvaannnes. 4
&6F4 acorn . 1.75 6AS6 ...... T8 BRE Lsiaa .35 | T R (R L L e R i e, 78
2208 i 3.50 12AU7 ..... B0 OB i 40 T R e A e TS 23 TE L Tt L e 13
807 ...... 128, C12A%7 0% S0 12AXT e .65 G,I;win _____________________________________ 28
o T T R e b L e R £ g e 77
MONEY BACK GUARANTEE Gnuns:et ................................. Cover |11
e e e R I LA P roa e | S s 76
O O IR e e h My T AR e e 59
Pdce - o e e T T T SR N S A 71
Tt T 2 e N G el e o e A 65
218 West Tremont Avenue, Bronx 53, N. Y. Humr!:mrlund ............................... 33
1R 8-5222 e T N e L MR B e n 40
2 B s o el o o e s R o b T e i < (I e e 65
: A A APt S S i oo e AR FE ) i 61
' e e o L A L (e =) AR P P | Eor 53
| lalemotional Cevetall Ll i s s e A
a a og T A SN e R SRy S DR IR LA 35
‘ - JETOnIeR: & e e v Fat e | - g\ YR & e 65
;1 + OF THE WORLD’S FINEST e A R e e e A 17
: ’
4%‘} ELECTRONIC GOV‘T :.:f:yeﬁe .................................. 52
.- T bl B S LT e e T b AL B (O
1 - SURPLUS BARGA'NS g L S e S Py e PPy o S s R PR 29
;‘:, T AT GO S N I 45
Y ~ HUNDREDS OF TOP QUALITY IR ProToct’ =< o3 s e ns s 30 dlneid b e il 3 69
T . ITEMS—1tleceivers, 'il;ranﬁmi:mrs, T Y T R S e S T Sl (T o o 23
crophones, Inverters, ower Sup- =
plies, p!-ﬁz-tg;:-:. I']::imfs, .-imuu;ms, In- :uh?nn[_ """"""""""""""""""" Cover :E
dicators, Filters, Transformers, Am- BWITOMIES' ..-c--nsesssnacccscrrraneesresney
plifiers, Headsets, Converters, Control Northwest ........ cciiiiiierceraarronsnine. 69
Boxes, Dynamotors, Test Equipment, P& H ‘ W A7
Motors, DBlowers, Cable, Keyers, Polyt sl LR Ao S A AL R St St e S St i B b 15
Chokes, Handsets, Switches, ete., ete. A0 AL e DT R SO0 DD SO e £ L L UL R L))
Send for Frea Catalog—Dept, 73. Prapodation Produtts v s siveasis:a e siels/ s asisan 71
Radio Amateur Callbook .....civnvervvnssnses 19
FAIR RADIO SALES Radio BOORSROD s rasie s i iilsl baied o's 73
2133 ELIDA RD.+ Box 1105« LIMA, OHIO IR N s A aee L o s alo 1o & red piim st (s (7 atinlle) b d) 3,161 o Wmr'S ool 75
gpute ...................................... 78
ISR TIORE Y s s SRR s Al s T sinia il draie e teratar g
U. S. #1 ELECTRONICS o NG R IO 74
1920 EAST EDGAR ROAD, LINDEN, NEW JERSEY BN areleesomnton fn YIS L E it 0 e X S i e o
| IS e e e R R A W e ey e T Al [y (e [ 79
SURPLUS BARGAINS Tapetone ..... R PR e e 9
TELEVISION CAMERA—Fine for ham or closed circuit :ll:e;:hmcul Materiel Cord. ....eocrveccaecare... g;
use. Vertical resolution 350 lines at 40 frames/sec. Com- e T S O A R W e 3%
plete with all tubes, lens, and conversion sheet. TOPUEI """"""""""""""""""""
I.,-"JHEW $P?‘50 FF"I’EI BY i iisanadess s vaisnasesse v ease &7
TELEVISION TRANSMITTER—A really beautiful 264- e RN O O e PO i
372MC unit using a push-pull 8025 final modulated by UTC paaen e s s e lale s aisiae s aieie ale 8 4T Cover ||
a pair of B025's for 25 watts output. Easily converted LIS o (RN T e e e S N A L S S S B e IE 78
to 420MC. NEW 535.00 L Frr e Le e s AN S W Rt g S T Sr i T o ey R 65
TELEVISION MONITOR—for use with above units. $29.50 MBI o o R Se N e e e T e a e e 76
1215MC TRANSCEIVER—APX-6 Hard to get popular unit A A e sl el Ry S e G IR S e 57
for easy conversion to 1215MC. See Sept. ‘60 QST. Com- VL S e T vy e et iy | Ml Bl 69
plete, but less 3E29. L/NEW 522.50 Wab 23
6 METER TRANSMITTER—A really beautiful unit with an v e S e S S s e, - DR 53
815 final AM modulated by an 815 for 50 watts input. rrirent el el R AN S e T s 21
MEtEI’Ed. I___l'"HEW $24_5ﬂ WE' fer {“E-IE ..II ............................... 61
2 METER TRANSCEIVER—SCR-522 Most common surplus Wb B BT Lt oo b a1 e s 59
piece on 2!! AM modulated 832 runs at 30 watts. Com- wg%gg M SOV R L R e T W T 53
plete with tubes. L/NEW $18.50 (e L R S AT LR I T e S A UAT AT i
_ WRITE FOR CATALDG 73 Prnduc‘ls ................................. ?2
All prices FOB Linden, N. J. Some quantities limited. T SUDICIIDHONS aileiai s biv e d/aiedalu-es sa nialaelaes i 75

Prices subject to change without notice. Min. order $4.00,




EPTAIHJI'

SILICON 750MA*

Factory Tested Gtd.|

NEWEST

TYPE!

LOwW

DIODES

LEAKAGE

D.C. or Batty. Derate 20%

m__e_@__g___

rms/plv  rms/plv rms/piv  rms/ply
35/50 70/100 140/200 210/300
07 14 19 .29
rms/ply rms/ply rms/ply rms/plv
280/400 350/500 420/600 490/700
.34 44 53 .69
rms/plyv  rms/plv  rms/plv  rms/plv
560/800 630/900 700/1000 770/1100
B3 98 1.08 |.50

Low Priced T300 Silicon Diodes
Itated 400 pvi/280rms @300Ma @100°C
.25 each; 30 for §7: 100 for $20:

Diode order $10 shipped Post free

ZENER

V'Range
SINGLE

DIODES

CASED TO024 Pckg.
for

$I, 3

&

150 to 400 MW

$2,

Within

20 for SI0,
KIT ZENER DIODES up to 400MW,
DOUBLE ENDED
for $1; 12 for $5; 100 for $36.

20%

SILICON POWER DIODE STUDS*
Qperation Up to 125°C Case Temp.

D.C. 50Piv 100Plv 150Piv
Amps 35Rms 70Rms I05Rms
2 .23 34 42
3 .60 85 1.10
6 .70 95 1.15
12 B85 1.15 1.35
35 i.80 2.20 2.95
T 3.75 4.50 5.00
240 4.50 5.40 7.70
D.C 200Piv I00PIvV 400Piv
Amps 140Rms 210Rms S0Rms
2 .49 JG0 .84
3 1.25 1.50 .80
6 .40 I.65 1.95
12 1.60 1.85 2.07
35 3.25 4.90 6.10
70 5.60 8.80 Query
240 9.00 Query Query

*Derate Jﬂ%' for Battery or Capacihive
Load or D.C. Blocking!
*Stud mounted on Heat-sink

LO PRICED SILICON
TUBE REPLACEMENTS

WITH BUILT IN SURGE
AND SERIES BALANCING

PROTECTION
TYPE VRMS/PIV AMPS PRICE
T866 5000/10400 0.3
T5R4 1800/2800 0.5

“TAB FOR TRANSISTORS & DIODESY
Full Length Leads Factory Tested
& Guaranteed! US A. Mfg

PNP Hi Power 15 Amp. TO3
& TO038 Round Prkg.

:LH'I"‘! i
IN442,
2IN343,
INGTT

sl@,

IN27TT $1.25, 4 for $4;
EN278 53@, 2 for §5:
IN1TA 54@- 2 for $?i
12 for SI10:

INATTA $2@, 6 for $10; 2NOTTB $3@,
$5@; PNP 2N123,
IN107. CK722 4 for $1, 25 for $5: NPN

4 for $10;

ON202, ZN203, PNI* 2N223 ¢30@,

ZNBTTC

I5 for

$4, 100 for §22; PNP INGT0/300MW ¢40@,

20 for S7;
$3;: INSOT,
4 for $5.

RND(TO
mica kit
Finned

PNP
2IN508,

36), or
304 oea.
(80"* sq.)

INBT1/1W ¢60@., 10 for

IN599 PNP $1.50@.
$10 or more this item POSTPAID U.S.A.

Diamond
Power Heat Bink

$1.25.

5

(TO3)

for $5.

RTN! Power-Diamond-Transistors
Factory Tested

SPECIAL TO3GP

*#*MFGRD in U.B.A.

Univ. Replemnt

‘‘‘‘‘‘‘

40 for $18
£10 or more this item we pay P.P./U.8.A

aN155, 2ZN156, 2N234,
IN256, 2N307. 2NG54
55¢, 10 for $5

T KIt Glass Diodes equiv. 1%31A, 48,
48, 51, (0, 64, 87, 105. 108, 147, 267,
o9g8, 205, 12 for $1, 100 for $7.50.

WE BUY! SWAP & SELL
TRANSISTORS, DIODES, ZENERS

“TAB”

THAT'S ABuy
“TAB” Tubes Factory Tested, Inspcid,

Six Months Guaranteed! No Rejects! Boxedl
GOVYT & MFGRS Surplus! New & Used
OAS ooovivoe LD, 6T oo oe. ) S BERL exsanes:Lodd
DA iniiiiae S8 - EKY 79 5656 ....... 3.00
OB2 ..... 65  6L6 . 99 5670 .. B9
1 b R My GENT Y b - BEET: oiasnni L0
oD3 .. RN T s . T e
OF8: Lo 79  6V6GT -..... . TR e B
TR R ol AT 49 BI81 ..l.... 1.00
1A ........2/81 12AT6 59 5814 ....... 60
LEE. S ni i Sl IRATYE =i B85 58T .. 2/81
154 A0 FEAUS .-...- £3 S8 ........ 13.50
We Swap Tubes! What Do/U Have?

T4 A0 1RAUT ...... 69  JAPS .. 3.00
1TS 55 12AX7 . 75  BBPIA . 5.00
104 i-vin vl RS o e BB %00
IUS  cs 0 5 12BAT7 ...... 90 BSFl . .orens 3.00
XN dia el ENRRE) T 2/81 5GPl .. 5.00
2C39A .....,10.00 12H6 .......3/81 SCP4A . ..... 6.00
BOA oo B0 RIS &9  BMPI ....... 600
2C43 . 550 12J7........ 69 SMP4 ...... 6.00
2CS1 ....... 135 13KB ....... J0 ENPL -...... GO0
2p21 2/81 12SCT .. ...3/$1 SABPI 20.00
Send 25¢ for Catalog!

RS i 195 1B8BT -.iivs 60 BAQPL ... .. 2000
2E24 . 1.80  128HT ...... 60 SAQPT ... ..20.00
TEIE . 2,50  128)7 H0  SAPL ... 5.00
2E26 . 1.80  12SK7 ...... 75 SADP1 ......35.00
2K25 ....... 650 138LT ..,... .59 SADPT ......25.00
2V30 .. 2/81 128N &9 5BPl ....... 600
2X2 _2/81  12SRT 59 SBPZ . . 6.00
3C24 . 300 294G . 300 SBCPT ... ...2500
3D23 . 240 25A6 125 SBGCP2 ... .. 3500
IE29 5.90 2506 2/31 SBHP2 ...... 25.00
Wanted 304TL Tubes
305 i B8 BT il B0 SOPLA -viie. 700
4-65A 9.50 2525 . TR - BEPE oviies 400
=125A .21.00 oD ... A3 SLPTA ...-.-. 4.00
$-250A 33,00 3525 . 85 SCPLIA ..... 5.00
$X1504 1400 RK39 ....... 250 5FPIA ......18.00
i'.\_u'ﬁﬂ 1100 SLs ... ... 2/3 sFPIA ... 18.00
1X500 3700 5 ... . .81 5FP5 . 3.00
SR4 .. 100 B3V ........%/81 SFPIA ...... 3.00
S5T4 «..ouvns 2/81  2000T ....,L 15000 5FP1$ ...... 3.00
5U4 75 4XI150G .....12.00 S5FPI4A 6.00

125°C SILICON PNP TRANSISTORS
250 to 400 MW

FULL LENGTH LEADS
Factory Tested & GTD!

$5 to $11 — SMALL—-TO5 & TO18 Pckg.
Replaces 2N327A; 332, 3, 4, 5, 6, 7, B;
474, 5, 6, 7, 8, 9; 2N48B0, 541, 2, 3;
2N935, 36, 37: 2ZN1034; 2N1131, 2; 1276,
7, 8, 9. “TAB” SPECIAL ¢69@, 7 for 34,
20 for $10.

810 or more this item, we pay P_P./U.S.A.

422508 .. SHPS .......

5Y3 59 44004 . ... .33.00 SIFl .... .00
BER siiiive- A9 250TL IE00  5JP2 ... 1.00
BAT ioai.- 99  307A 181 5IPi4 25

6A8 99  VRe2 5/81  S5LPL ... . 18.00
6AB4 2/81 3884 ... 2/81 SLPIA ......25.00
6ACT vl o RO s, LS BEPE leesas 6.00
6AGS 59 350B ....... 106 SLF7A ...... 600
BAET iisit 2/81 6146 ........ 245 SRP1 .......25.00
6AKS 69 450TH ......2500 5SP7 .......15.00-

Wanted Test Sets and Equipment

GALS ....... 59 450TL . 2000 SSPTA ......21.00
GAQS ....... 65 460 1150 50P¢ ....... 8.00
6ARG ....... 35 F0TM ....... 135 S(Pl ....... 600
GAST ....... 288 TISC .......1000 SXPR1’. 36.00
6ATH . 65 TIIAB ...... 250 3YPI . 25.00
GAUG ....... J0 725A ....... 3.50° 7TBPI . 5.00
BHE .o A0 805 ........ 835 (4] ig, JEEREEe 5.00
6BE6 ,....., 59 807 ........ 1,10 7BP4A ...... 5.00
6HCE. .. 0. .5 1A BIY .oy, 390 TBPT ....... 2.00
6ERHG 9. IR S vy 75 TBP7A ....., 5.00

Top $5% Paid for 304TL, 813, 811A, 812A Tubes

GHERT 9 BRI e it 31.95 TEF} . . 5.00
BBLT .30 213 ........1200) b M o . | ]
6RXT .. = 1.11 RS ... " - DALPT . . S.00
6BYs ... .. 1.19 R2OR e enes T80 ol ... . 5.00
GRI6H . ... | B3ZA ....... B.DO BLPT wainesa 100
64 A5 HIBA i, K600 oS ...... 600
il 2/51 |- [EEEA P b 1.50 IORPT . 11,00
HCR . /81 RBabA ..... I.50 1265 T.00
G H& : . 280 054 10,81 12004 i _wid
i [y 1.49 937 1081 1IZhPEA .00
Top $5% Paid for 304TL Tubes!
&6ES s 0901 ....i-... 581 I128PT7 ...... 11.00
HF1 : 1.B5 1YY . iziaia /Rl I4EP3 ...... 1.0y
BFS ... 0 2/81 1620 .... 1.0 "4 ......1E00
hFG 2/B1 RN oo 3k IGDPIA ... .12.08
HFR = o B | 1626 .......12/%1 17AVPS 14.00
GG 181 1629 4/ %1 17AFS . ]
Gld . .78 2030 . 1.0 170 . [E N
6l = 8l 1 i = %1 1K1 14.00
i ] & -4 8 | hOR . R i#hrs . . . 1600

TERMS: Min Order $3—259
with order F.0.B. New York.
Ten day guezrantee, pries of
mdse. only. Our [8th year.

Prices shown are subject te change.
111JG Liberty St., N. Y. 6, N. Y. « RE 2-0245
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Transistor Power
CONVERTER
IVDC to 500VDC
up to 200MA
100 Watts; Tap =
DB500 $33

12VDC to 250VDC up to ISOMA
Type CI225E $30

Leece Neville Charger Systems
Sealed Silicon Stud Rectifier
Finned Stack, Direct Replacement
FOR 6 or 12VD(C @ 100A,
Type YJ9 $18

“TAB" BAHG#.IH‘ST )
New Varlaes/or equiv 0-135V/7, :
New Variaes/or equiv 0-135V/3 Amp $10.65
DO-METER Dejur 800 Ma/21%’ $3@,
DC MTR 100Ma/2%" $3@.
RF-MTG GE/475 Ma & 5 Amp $4@, 2/87
DC-METER One Ma/4"” Rd...S55@, 2/58
SNOOPERSCOPE TURE grr  S5@. 2/59
MINI-FAN 6 or 12VAC/60 Cys $2@, 3/85
Xmitting Mica's .006 @ 2500V, 5 for $1.00
4x150 Ceramic/TL.OKTAL 2 for $1.00
RBRA XImr. 2.5V /10A/10KV Insl...$3.95
Microswitch B1/SPNC/30 Amp 49¢' F

Tube Clamps Birtcher 5
.I_‘iulﬂﬁat 295Ky CD Condenser....5$4@,

WE Choke 4Hy/450Ma/27 Ohms $4 @,
Line Filter 50Amp/250VAC...S10@,
Line Tilter 200 Amp/130VAC. .518@,
Bruning Parallel 6’ Tule. ...00 @, -
KS15138 Linear Sawtooth Pot. 2 for $1.0

il i '‘dsl@, 3/92
CTC'* Delay Line 1 Mlcrnsec*ﬂ 5
Vaenum Condsrs S0Mmid/7T.5RKy $3im.

D.C. Power Supply 1I5V/60 1o 800
Cys. Output 330 & 165 VDC up to 150
MA. Cased SPECIAL $5.

= # T

E_E'I.EHIUM F. W. BRIDGE RECTIFIERS

—_—

------- ‘

------

lllllllll

pc lisvac | 35VAC | 72VAC | 130VAC
AMP |wnc|23vnc 54VDC | 100VDC
= t .90 $3.85 $5.00
= "fii s:'gg stzm:: 4.90 8.15
O 2 2_15 3.00 6.25 . IEI
R T 4.00 8.60 13.45
8 g | 4.15 g.00 | 18.75 | 31.90
. ' 26.30 | 41.60
s~ 10 | 6.10 12.15 45
12 | 7.75 1490 | 30.95 | 43,
2 20 |12.85 | 24.60 Write For
S 24 | 15.00 | 29.45 Rectifier Catalog

Send 25¢ for Ne

POTLIICK SEMICONDUCTOR KITS
(NO OPENS OR SHORTS)
SILICON STUD-DIODES ASSTD.

B U U« it o o e ol w 6 for $1
TRANSISTORS TO5 GERMANIUM

FERIEF o b e bmsmrne T CNET 6 for §1
TRANSISTORS TOS GERMANIUM

o TR P A N GO S 4 for $I
TRANSISTORS SILICON up to

400MW/PNP ..... T o Y 3 for $1

SILICON DIODES up to 750Ma. .8 for S
ZENER DIODES up to 10 Watts. .4 for §|
$10 or more this item, we pay P.P./U.S.A.
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464 PAGES
WORLD'S LARGEST
ELECTRONICS CATALOG

BIGGEST SELECTION
BIGGEST SAVINGS

W@ IN ELECTRONICS FOR THE AMATEUR

{ get every
~ buying advantage

FOR THAT BEST DEAL on all the
newest equipment you want, write or
call Don Koby, W9VHI, c¢/o ALLIED,
or stop in at our ham shack and meet
Joe Huffman, WIBHD; Joe Gizzi,
WIHLA; John Chass, K9LOK; Tasker
Day, WI9QBB. In Milwaukee: Lowell
Warshawsky, WINGYV.

HAM-TO-HAM HELP—our staff of
more than 50 Hams goes all-out to give
vou the help you want. Whether vou
write, call or visit us in person, you’ll
like the friendly attention and interest
you get all-ways at ALLIED.,

NO MONEY DOWN: Now! More Buying
Power with Your Allied Credit Fund Plan

ALLIED RADIO

serving the Amateur for 42 years

¢ Ham Receivers and Transmitters
* World's Largest Stocks of Station Supplies
¢ New Build-Your-Own Ham Knight-Kits®

e Citizens Band 2-Way Radio

e Electron Tubes and Semiconductors
¢ Test Instruments and Meters

® Everything in Stereo Hi-Fi

® Tape Recorders, Tape & Accessories

e Everything in Electronic Parts,
Tools & Technical Books

SEND FOR YOUR COPY TODAY!

;" BLECTRONICE
e mwur gy

r--------ll-------

ALLIED RADIO, Dpept. 43-22-J
100 N. Western Ave., Chicago 80, Iil.

|1 Send FREE 1963 ALLIED Catalog

-------------

Name

FLEASE PRINT

Address

City Zone State

[ T T Tk Ty ————
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THE GONSET

& G-76 IS EQUALLY
. ADAPTABLE TO
MOBILE USE
OR FIXED STATION!

!rrrr=

The G-76 is the ONLY single package 100
watt ALL BAND AM transceiver built to-
day. It provides the maximum in versatility.
It is compact and easily installed in vehicle,
office or home. As a fixed station with AC
power supply and speaker, the Gonset G-76
occupies no more space than a typewriter
and is completely compatible with the 3357
VFO, to provide amateurs with the popular
6 meter band coverage.

The Gonset G-76 with either the DC or AC
power supply is capable of operating on low
or high power —from 20 watts to 100 watts
AM phone and 20 to 120 watts C.W. The
power supplies include all necessary cables

for fixed station or mobile installation.

This moderately priced transceiver offers excellent communica-
tions on six amateur bands: 6, 10, 15, 20, 40 and 80 meters, will
mount in any auto or boat, and converts in 60 seconds from mobile
to fixed when used with the AC speaker power supply, model 3349.

For additional information on the Gonset G-76 contact your near-
est Authorized Gonset Distributor or write Dept. ST-9.

GOINSE'T

DIVISION OF YOUNG SPRING & WIRE CORPORATION
801 SOUTH MAIN STREET, BURBANK, CALIFORNIA




planning to buy
an SSB Transceiver?

walit

National Radio Company will announce its new SSB transceiver * Speaking of guarantees — of
next month — the first product in a brand-new series of advanced course the new transceiver carries
equipment for the amateur. The result of almost two years of National's one-yeae. Eulrenieo!
engineering development, the new transceiver is designed to pro-
vide superb multi-band SSB, AM, and CW performance to meet the N ilol _

. . : specification information on the
mobile and portable requirements of practically every amateur. new: National Transceiver as-soon

Of particular importance, the transceiver is not a “one-band- as available!
only” unit — yet it will be priced competitively with single-band
transceivers already announced or now on the market. Name

The new National transceiver is the answer to a ham’'s dream
of SSB performance and versatility at a realistic price — If you
are now considering the purchase of SSB gear, we strongly recom-

Please send me full price and

Address

mend that you wait 30 days for full information from National . ..
we guarantee* that you will be glad you did! City

> National Radio Go., Inc.

National Radio Company, Inc., Melrose 76, Mass. Dept. 73-9
: A Wholly Owned Subsidiary of National Company, Inc.
Export: Ad Auriema Inc., 85 Broad St., N.Y.C. Canada: Tri-Tel Assoc., 81 Sheppard Ave. W,,

Willowdale, Ontario
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